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T:. turbine shown is lubricated with Texaco 


Regal (RG&O), This is the oil that tests prove 


has more than ten times the oxidation-resistance 
of ordinary turbine oils, and far superior rust- 
and foam-inhibiting ability. 

Because Texaco Regal Oil (RGO) does such 
a fine job of keeping turbine systems clean, you 
can count on keeping bearing temperatures nor- 
mal and governor response instantaneous. You 
can also count on extra-long service from the oil 


itself, 


TEXACO Regal Oils (R& 0) 


There is a complete line of Texaco Regal Oils 
(RGO) ... for every type and size of turbine, 
every operating condition. They meet the strin- 
gent requirements of all leading turbine builders. 

Let a Texaco Lubrication Engineer show you 
the benefits of using Texaco Lubricants through- 
out your plant. Just call the nearest of the more 
than 2,000 Texaco Distributing Plants in the 48 
States, or write: 

The Texas Company, 135 East 42nd Street, 
New York 17, N. Y. 


FOR ALL TURBINES 





This Week’s Authors 


Tacoma City Light’s new punched 
card service that cuts billing costs is 
explained on page 84 by William A 
Shields, a former systems engineer for 
the Washington State utility. 


Accounting Consul- 


tant. . . Shields is 
presently a consul- 
tant in Austin, 


Tex., advising utili- 
ties on phases of 
accounting , where 
punched cards may 
be used. He first 
wet his feet with 
punched cards 
about 20 years 
ago. Since then he has worked with 
General Electric Co and international 
Business Machines Corp, going to Ta- 
coma City Light in 1948. 

Two Philadelphia Electric Co engi- 
neers analyze on page 80 the design 
innovations that make the utility’s 


W. A. SHIELDS 


T. S. FETTER, JR J. J. RAY 


Cromby Station a distinctive addition 
to its system. They are: T. S. Fetter, 
Jr, of the Mechanical Engineering Di- 
vision; and J. J. Ray of the System 
Development Division. 

After graduating from the Univer 
sity of Pennsylvania in 1935, Fetter 
joined Philadelphia Electric. He was 
a project engineer for Cromby Station 
and is serving now as staff engineer. 


Electrical Engineer . . . For ao year af- 
ter receiving his electrical engineering 
degree in 1935 from the University of 
Pennsylvania, Ray did graduate work 
there in the same field. Since joining 
Philadelphia Electric in 1937, he has 
filled electrical 
posts. 
engineer in charge of distribution sys- 


various engineering 


His latest assignment is senior 


tem planning. 
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HIGH VOLTAGE 


OKOLITE-OKOPRENE 
SIMPLIFIES INSTALLATION 


Flexibility and light weight simplified installa- 
tion of these 15-kv Okolite-Okoprene feeder 
cables in ducts at a large industrial plant in 
southern New Jersey. These cables feed a unit 


substation through extensive duct systems from 
the switch tower. The crew pulled runs as long 
as 340 feet without mechanical assistance, using 
as the pulling lubricant only soap flakes and 
water. 


Easier handling and splices are made possible 
by the light weight, non-metallic Okoprene 
sheath used in Okolite-Okoprene cables. Oko- 
prene, a tough, abrasion-resistant neoprene 
compound, has proved its durability in every 
operating condition. It is not affected by mois- 
ture, heat, ozone, acids, weather extremes or 
most oils. Operation at continuous high or low 
temperatures will not damage Okoprene. 


Full information on installation procedures, 
splices and terminations is included in Bulletin 
EW -1075, the complete 128-page manual on 
rubber-insulated, high-voltage power cables. 
Write for your copy to The Okonite Company, 
Passaic, N. J. 


ONITE?® insulated cables 


2207 
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Type 401 
Triangular structure* 


Quantity Description 

1 Crossarm 

1 pr Wood crossarm brace 

2 Washerhead bolt 2” w/sq. nut and flanged 

3” x \,”" washer 

Pin type insulator 
Curved shouldereye bolt 5” w/washer 
Crossarm pin long shank 
Machine bolt %” w/locknut 
Curved washer 24%,” sq. 
Washer 214” sq. x 4", 4” hole 
Spring washer 5%” 


*This print was reproduced from the Graybar Bulletin 
GB-5076A on High Voltage Tranemiasion Line Mate- 
rials. This 92-page book covers, in condensed form, 
Graybar materials for transmiasion line construction. 
Write us, if you do not already have your free copy. 


| From Bolts to Brush Killer — 
it Pays to Order via Graybar 


When you build transmission or distribution lines — whether a few 
hundred yards or a hundred miles — there’s a simple way to fill all 
your material and supply requirements. Just order via Graybar. 

Location makes little difference — there’s always a Graybar office 
or warehouse as near as your telephone. You can get product and 
performance data on more than 100,000 different electrical items 
and the help of experienced Graybar Outside Construction Special- 
ists in solving unusual problems. 

When undergrowth interferes with your lines, Graybar can sup- 
ply brush killers of proved effectiveness. When you need an on-the- 
job delivery of prefabricated, prebored, prefitted crossarms, count 
on Graybar for a package operation. In fact, on any line building 
project, you can add fully staffed offices and warehouses to your own 
organization by ordering via Graybar. Graybar Electric Co., Ine. 
Executive Offices: Graybar Building, New York 17,N. Y. 455-95 


CALL GRAYBAR FIRST FOR... 


IN OVER 100 
PRINCIPAL CITIES 





Mopernize 
FOR EFFICIENCY 


» +» » INSIDE AND OUT! 


When you modernize your 
power plant to increase output and 
efficiency, it’s always evident 
that the cooling requirements 
of your new generating 
equipment should be served 
with equally modern facilities 
to achieve the most economical 
operation possible. That’s 
why you see Pritchard cooling 
towers and air cooled heat 
exchangers performing vital 
cooling jobs in so many 
modern power installations. 


There are three good reasons 

why Pritchard cooling equipment does those 
jobs better: practical design, exclusive 
equipment features, quality construction. 
This all adds up to long, trouble-free, 
dependable cooling service. To get that for 
your installation, be sure you get Pritchard. 


Industry’s Partner for Progress 


7 +i Pritchard co. 


OF CALIFORNIA 
A DIVISION OF J F. PRITCHARN & CO 


Dept. 383, 210 West 10th St., Kansas City 5, Mo. 


COOLING TOWERS 
AIR COOLED HEAT EXCHANGERS 


GAS & AIR TREATING EQUIPMENT 


Representatives in Principal Cities from Coast t 


You'll obtain 

maximum heat 

transfer ... with 

maximum savings 

...in jacket water 

cooling or other cooling operations 
with Pritchard QUINTAIR® air-cooled 
heat exchangers. In addition to the 
induced draft QUINTAIRS shown, 
forced draft units are available to 
meet specific operating requirements. 
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Keeping Thermal 


Flexible support for piping in 
all positions of travel must be 
provided, if destructive stresses 
and strains are to be avoided 
in today’s high temperature 
piping systems. 


Heat 100 linear feet of alloy steel 
pipe to 1000°F, and it will expand 
9.1 inches! When this thermal ex- 
pansion takes place in a piping sys- 
tem, the resultant forces induced, 
if uncontrolled, can do incalculable 
harm. 


Helical coil springs 

The practice of using helical coil 
springs to allow this thermal ex- 
pansion to occur is quite general. 
But the care that goes into the 
design or selection of flexible sup- 
ports ofttimes is haphazard. In 
fact, many specifications covering 
the support of important high 
temperature piping will simply say 
“spring hangers shall be provided”’. 
Merely to contend that this may be 
dangerous is not enough. 


Safety of entire system at stake 
Unless careful study is given to the 
design and selection of spring sup- 
ports which will maintain a bal- 
anced pipe system, the transfer of 
weight from one hanger to another, 
or from a hanger to a terminal 
point, will endanger the safety 
factor of the entire system. 

With 8...9... even 10 inches of 
thermal deflection not a bit un- 
common today, completely flexible 
support for piping in all positions 
of travel is a positive ‘‘must’’. 


The case for 
constant-support 
} hangers 
y Where reactive forces at 
/terminal points in a piping 
system must be kept within spec- 
ified limits, constant support type 
hangers are recommended. 
They are designed to provide uni- 
form supporting force equal to the 
pipe load throughout the travel 
range and should be used at super- 
heater outlets, turbine connections, 
and also on high temperature and 
other critical lines. 
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(ADVERTISEMENT ) 


Expansion Under Control 





Variable spring hangers 
When pipe lines are subject to 
vertical movement, and re- 
strictive conditions do not re- 
quire a constant-support type 
hanger, variable spring hangers 
arerecommended. They should 
.’ be designed to support not 
~ less than 85%, or more than 
120%, of the design load through- 
out the total travel. 


Vibration control and sway brace 
of ) When necessary 
to prevent ab- 
normal movement or vibration in 
pipe lines, controls or sway braces 
of the energy-absorbing or instant- 
acting counter force type, are rec- 
ommended. They dampen vibra- 
tion, oppose pipe sway and absorb 
shock. 


Hanger Engineering Service 

The Pipe Suspension Department 
of Grinnell Company offers a de- 
sign service to engineering firms 
which appreciate the specialized 
knowledge required to compute 
hanger loads and to seiect the 
proper supports for a balanced 
pipe suspension system when high 
pressures and high temperatures 
are involved. 


Grinnell manufactures a com 
plete line of pipe hangers and sup- 
ports; maintains an experienced 
laboratory staff of technicians to 
discover better ways of solving pipe 
suspension problems; provides en- 
gineering assistance in design and 
installation; offers stocks of pipe 
hangers close to any job. 


Hanger load calculation booklet 
A 28-page booklet entitled ““Hanger 
Load Calculations”, compiled to 
furnish necessary data and pro- 
cedure to determine pipe hanger 
loads, can be obtained from Grin- 
nell Company. The tabulations of 
piping weights and thermal ex- 
pansion have been arranged for 
convenient selection of data that 
\ otherwise consume consid- 
, erable time to develop. It’s 
\ yours without obligation, 


GRINNELL COMPANY, INC. 


252 West Exchange $t., Providence, Rhode Island 


Kindly send me a complimentary copy of your 
‘Hanger Load Calculations’’ booklet 


Nome 
Company 


Address 


City 





OVER 6,000 ROUTE-MILES 


RADIO RELAY SYSTEMS INSTALLED 


* 


iia ae 


High Points of PTM 
ENGINEERING and 
PERFORMANCE 


Pulse-Time Modulation assures 
maximum circuit reliability. 
Simplest and smallest RF 
equipment. 


@ Highest RF power output. 


Fewest tubes—lowest 
maintenance, 

Simple intermediate drop and 
insert equipment. 

Simple individual common type 
channeling units. 

Simple delay line method in- 
sures channel synchronization. 
Unaffected by fog, rain, snow, 
ice, static Or magnetic storm. 
High signal-to-noise ratio. 
Outstanding for high quality of 
voice and other transmission. 
No inter-channel cross-talk due 
to non-linearity of common 
elements. 

Energy beamed by non-critical 
directive parabolic reflectors, 
High power provides large 
fading margin. 

99.22% reliability achieved 
without RF stand-by. 


Federal Telephone and Radio Company 


PTM AND WIRE TRANSMISSION SALES 


MICROWAVE MOVIES: 


Be sure to see Federal'’s 16 mm. sound- 
and-color motion pictures: 

“Microwave Communications for Pow- 
er Utilities’. . .““Pipeline Communications 
With Microwave’... Microwave for Mod- 
ern Telephony”. . . “Railroad Operation 
With Microwave” ...‘Modern Communi- 
cations With Microwave.” Prints shipped 
without charge for com>any showings. 
Write to: Film Distributing Department. 


100 KINGSLAND ROAD, CLIFTON, N. J. 


In Conada: Federal Electric Manufacturing Compony, Ltd., Montreal, P. Q. 
Export Distribytors: International Standard Electric Corp., 67 Broad St., N. Y. 


-tyeereeeene anacae . 


SUCCESSFUL operation 
in many industries proves 
Federal’s PTM is better 
because of its inherent 
simplicity ...! 


Streamlined circuitry—fewer tubes! 
That's the basis of Federal Pulse-Time 
Modulation Microwave superiority... 
for multi-channel radio relay systems 
of any length . .. over any terrain! 

Federal PTM gives pipelines, power 
utilities, telephone companies, rail- 
roads and others complete, simultane- 
ous, all-weather voice and signal facili- 
ties ... without costly line construction 
and maintenance. 

Proved-in services include: toll cir- 
cuits, dialing, dispatching, telemeter- 
ing, supervisory and remote control. 
teleprinter, telegraph, speech-plus-du- 
plex, mobile radio ... in fact, all indus- 
trial communications needs. 

Get the facts about Federal PTM ... 
backed by decades of experience in en- 
gineering, system planning and turn- 
key installations. Write to Dept. H-217 


IT’S A FACT... 


ITaT scientists conducted 
the first successful demon- 
stration of voice commu- 
nication via microwave, 
Enalig 31, 1931, across the 


lish Channel 
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¥ 
It’s Fun to Be i RST! 


Even though Simplex has proudly announced many “‘Firsts,’’ somehow the thrill never wears 
off. That’s why we’re so proud of our latest “‘First,’’ announced last fall. It is the approval by 
the Underwriters’ of Simplex WD-75 Wire as ‘““T'ype RHW.”’ It is the first wire to bear this 
approval. 


Obviously a new product should do something for you that an old one doesn’t do. Here’s what 
Simplex WD-75 Wire will do: 


@ It can be used as general-purpose wire in BOTH wet or dry locations at a copper tem- 


perature of 167° F. (75° C.). No wire was approved to do that before. 


@ Depending on the ambient temperature, Simplex WD-75 can carry from 18 to 52% 
more amperes in the same size conductor in wet locations than Type RW Wire. That’s 


good — saves you money, too. 


Simplex WD-75 is gentle with remodeling costs, too. If your conduits are filled now to their 
rated capacity, and if additional amperes are needed, don’t tear out your conduits. You need 


only pull out your present wire and pull in Simplex WD-75. 


Simplex makes Type RHW Wire as ANHYDROPRENE WD-75 for use in conduits and 
ducts, and ANHYDREX WD.-?75 for direct burial in the ground. Simplex folder No. 1018 has 


more details about this wire. Why don’t you write for it today? 


ANHYDROPRENE WD-75 
ANHYDREX WD-75 


SIMPLEX WIRE & CABLE CO., 79 Sidney Street, Cambridge 39, Mass. 
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Important 
SUPERCHARGED | 


Here’s what operation-proved A-C develop- 
ment can do for you now, and in the near future 


Y CUTTING GENERATOR SIZE, supercharged cooling permits you to reduce 

plant size, lower foundation and crane costs, and use smaller breakers and 

bus structures. Mechanical design limitations are minimized, while possible 
maximum ratings are raised, and field assembly problems are simplified. 


Two of the supercharged units now in operation are shown in the accom- 
panying photographs. The installed units and others in various stages of pro- 
duction utilize direct rotor conductor cooling with high-velocity hydrogen to 
increase the generator rating more than 70% over conventional hydrogen 
cooling. Backed by experience gained from the first supercharged units, Allis- 
Chalmers is now building a completely supercharged generator resulting in the 
remarkable size reduction shown on the facing page. 


For basic design information and a more detailed explanation of the many 
advantages of this outstanding engineering development, ask your A-C rep- 
resentative for the latest literature on supercharged cooling. Or, write to 


Allis-Chalmers, Milwaukee 1, Wisconsin. A-4251 


Supercharged 


Installed at Wisconsin Power and Light Company’s 
Edgewater Station in 1951, this 60,000-kw turbine- 
generator unit has proved the soundness of Allis- 
Chalmers pioneering engineering. Its excellent per- 
formance during the first two calendar years of 
commercial operation (1952 and 1953) can be 
summarized as follows: 


Hours in service 6 
Service factor 

Chargeable outages... 

Availability factor 

Total generation 


Another unit, with a supercharged gener- 
ator but incorporating new Allis-Chalmers 
steam turbine design features, was placed 
in operation early this year at Wisconsin 
Power and Light Company’s Rock River 
Station. 


195221953 


AVAILABILITY [iaueeies 
"> ALLIS- 





Facts About 
- Coolin g 


, & 


ANOTHER supercharged unit — at the 
Dixon Station of Commonwealth Edison 
Company’s Public Service Company Divi- 
sion. On the line since late summer of 1953, 
this 60,000-kw turbine-generator unit was 
placed in commercial service a few days after 
the initial start. 


GREAT difference in size of fully supercharged 
and standard hydrogen-cooled generators of same 
kw rating suggests the increased advantages full 
supercharging offers in power plant space, crane 
capacity, quantity of gas, cooling water require- 
ments, differential expansion, shi»ping clearances, 
and many other first-cost and operating factors. 


CHALMERS 





KUHLMAN SAF-T-KUHL 
TRANSFORMERS GIVE SAFER, 
LOWER-COST PERFORMANCE 


Kuhiman Sof-T-Kuhl Transformers are filled with a patented 
synthetic cooling compound that is equal or superior to oil 
in di-electric strength, fluidity and thermal capacity. Yet the 
coolant is inert, non-explosive, non-inflammable and it will 
not sludge. The advantages of any unit employing such a cool- 
ant are well known. 


© Sof-T-Kuhl Transformers can be installed anywhere in 
the plant without the use of expensive fireproof vaults, 


Voltage regulation can be improved and energy losses 
reduced by installing Saf-T-Kuh! Transformers near load 
centers and the expense of running long and large 
copper conductors can be eliminated. 


Floor space can be utilized exclusively for production 
by installing Soaf-T-Kuhl Transformers above or below 
floor level. 


Maintenance costs are lower because the coolant does 
not require filtering or reconditioning. 


Insurance rates are lower in most states because Saf-T- 
Kuhl Transformers are absolutely safe and fireproof. 


Saf-T-Kuhl Transformers are especially engineered to meet the 
requirements of heavy duty industrial service. The entire in- 
sulation structure is coordinated with the basic impulse level. 
Assemblies are thoroughly dried, and the coolant is introduced 
under vacuum to prevent entrapment of air and insure high 
insulation strength. Large ducts permit free circulation of the 
coolant to eliminate the danger of hot spots. Tanks are com- 
pletely sealed. Cover and bushing gaskets are made from a 
special cork and synthetic rubber compound that gives ex- 
ceptionally long life. 


Kuhiman Saf-T-Kuhl Transformers are produced in a wide 
variety of single and three phase ratings. For complete infor- 
mation, write today for Bulletin CS-501. Kuhlman also manu- 
factures, Power, Distribution, Dry Type, Subway, CSP and 
Series Street Lighting Transformers. Ask for bulletins on these 
units as well. 


154-T 


KUHLMAN 


KUHLMAN ELECTRIC COMPANY, BAY CITY, MICHIGAN © Southern Division, CRYSTAL SPRINGS, MISSISSIPPI 
EXPORT REPRESENTATIVE, INTERNATIONAL STANDARD ELECTRIC CORP., 15TH FLOOR, 50 CHURCH STREET, N. Y. 7, N. Y. CABLE ADDRESS: MICROPHONE, WN, Y, 
SIXTY YEARS OF PROGRESS IN THE ELECTRICAL INDUSTRY 
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Keep Clear of Trouble 


with 


Effectively Prevent 
Pole Chafing of 
Aerial Cable 


M.I.F. Messenger Clamps provide 
clearance with no accessory 
hardware. 


Single thru bolt installation. 
Spacer and clamp provided in 
one unit. 


Inventory simplified. Same clamp 
used tangent or corner. 


Messenger can be placed above 
cmowt of body ond temp seem cating, Glled Gots or below thru bolt. 


ing plate. for corners 


Write for Bulletin PH2 


MALLEABLE IRON FITTINGS CO. 
Pole Hardware Diuision Branford, Connecticut 


N. Y. Office: 30 Church St. 
WNIVERS gy ; Canadian Mfr. & Dist.: LINE & CABLE ACCESSORIES, Ltd. TORONTO 
a 


Representatives: William J. Cottrell Co., Portland, Ore. ©« James H. Drew Corp., Indianapolis, Ind. 
1@s4 199" we Engineeri & Equipment Corp., los “Angeles, Col. . JSG Electric Co., Chicago, Ill. 
. oin, Knoxville, Tenn. © €E. A. Thornwell, Inc., Atlanta, Geonse, ¢ J.P. Voight, Summervil . $.C. 
Waltham, DeWitt & Krusi, San Francisco, ‘Calif. . . G. Wendegatz, Kansas City, Mo 
Williamson Sales Co., Shreveport, La. . oO. e. Witte Co., Detroit, Mich. 
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A GREAT 450 MC UNIT 
0 


G-E 2-WAY RADIO...YEARS AHEAD 
WITH SELECTIVITY 
GUARANTEED FOR LIFE! 


v SELECTIVITY GUARANTEED FOR LIFE... 
New multi-coil IF transformers. Com- 
pare G-E specs with any other! 


v RESERVE POWER at the station—40 watts 
output on all station equipment—con- 
tinuous duty rating. 


oy FULL 6/12 VOLT OPERATION. Mobile 
unit functions from 6 or 12 volt source. 


v HIGH-Q CAVITIES at both receiver input 
and output—your best insurance against 
TV interference. 


Vv 4-CHANNEL OPERATION . . . Here's 
positive assurance of performance on 
different frequencies! 


v¥ 290 KC LOW IF —the right IF for mobile 
radio equipment! 
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ODAY, as always, General Electric stamps 

its products with a quality brand. Here is 
not just another piece of mobile radio gear to 
satisfy consumer need . .. here is a standard of 
performance for the industry to follow. IF 
tuning ... guaranteed for life! Your interests 
deserve nothing less than the criteria G.E. has 


Get this guarantee policy when 
you purchase any new G-E 2-way 
radio ... regardless of type! 


Get full information from your local G-E 
district representative or write direct to: 
General Electric Company, Section X1954-3, 
Electronics Park, Syracuse, New York. 


G ee: 
had COR pul prea confidence oe. 


GENERAL 
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SPARKS G.E.’s NEW 


established for mobile radio performance. 

Examine every feature of this outstanding 
450 MC equipment. Compare power . . . reli- 
ability... maintenance requirements... because 
the story of G-E’s superior design is right 
there for all to see . . . for all to take advantage 
of. Get the G-E 2-way radio story today! 


MOBig |FAdIo 


SELECTIVITY GUARANTERD FOR LIFE} 


ee. 


ELECTRIC 





Light in weight— Holds full strength of conductor — 
High in conductivity 


Completed NICOPRESS Splice on 3/0 Copper Conductor 


me Sceeieeneeeeent ie re aa ae ee 


Ci ee ee 


Completed NICOPRESS Splice on %” Extra High Strength 
Copperweld Strand 


Completed NICOPRESS Splice on %” Extra High Strength 
Galvanized Steel Strand 


Nicopress Sleeves and Tools Patented in U.S. and Foreign 
Countries. “Nicopress” Registered in U.S. and Foreign Countries. 
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ene Chant Ni tiaiadeaiian tesaidtinen., 
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Safest transformers devel 


for UNIT SUBSTATIONS 
NETWORK SYSTEMS 
GENERATING STATIONS 

available in the following ratings: 


KVA VOLTAGE 


VENTILATED UP TO 3000/ UP TO 15 KV 
SEALED IN NITROGEN | UP TO 2000; UP TO 15 KV 


Aranstormers 


Consider these Advantages: 


@ No fire or explosion hazards 


@ Lowest fire insurance rates of any 
transformer 


@ Transformer least affected by water 
@ Exceptionally high overload capacities 


@ Requires minimum maintenance — 
even in contaminated areas 


For further information on Pennsyl- 

H transformers, we 
invite you to write to Pennsylvania 
Transformer Company, Box 330, 
Canonsburg, Pa., and ask Jor your 
free copy of Bulletin 951—"H... 
in a Class by Itself." 


) PENNSYLVANIA TRANSFORMER COMPANY 
A McGraw Electric Company Divisione CANONSBURG, PENNSYLVANIA ©¢ Greater Pittsburgh District 
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WHy PAY over $.02 for five inches of conductor you never 
get? 


Compare your savings with . Why not get that missing five inches by specifying Kaiser 
these Kaiser Aluminum conductors: Aluminum conductor instead of copper! When you do: 


(1) You can string far more line for the same amount of 
money, or 


Per 1000 Ft 

Lbs. Cost 

#6 Solid Copper TRBWP* ma 112 $ 46.73 (2) You can string the same amount of line for far less 

#4 Solid Alum PE (2/64) 48 26.50 money! 

om See aoe ; ta a = Remember ee all types of Kaiser Aluminum covered con- 

1/0 7 Strand Alum PE (4/64) vr 90.40 ductor give you big savings over covered copper conductor 

1/0 7 Strand Alum Neo (4/64) 172 69.60 of equivalent current-carrying capacity. These savings add 

07 Strand Copper TBWP* ese 204.00 up to thousands of dollars a year! 


2 
4/07 Strand Alum PE (4/64) 261 136.00 
4/07 Strand Alum Neo (4/64 306 136.00 


Let Kaiser Aluminum help you convert to aluminum 
easily, efficiently, economically — as hundreds of power com- 
panies are doing! Complete field, engineering, and labora- 
tory services available at no obligation. Contact any Kaiser 
Aluminum office in principal cities, or one of our many dis- 
Mar. 17, 1954 prices based on 30,0002 — F.0.B. Destination tributors. Kaiser Aluminum & Chemical Sales, Inc., General 
“URC Copper Triple Braid Weatherproof Sales Office, Palmolive Bidg., Chicago 11, Ill.; Executive 
Office, Kaiser Bldg., Oakland 12, Calif. 


Kaiser Aluminum 


setting the pace—in growth, quality and service 


4/0 7 Strand Copper TBWP* 800 312.56 
336400 CM, 19 Str. Alum PE (4/64) 388 213.00 
336400 CM, 18 Str. Alum Neo (5/64) 469 228.00 
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ALL RIGHT ! 


you make the comparison 


Allis-Chalmers will ship com- 
pletely free of charge to any 
recognized distribution syS- 
tem a Type JFR distribution 
regulator for 30 days’ exami- 
nation and tests. Call in your 
engineers, purchasing people, 
operating and maintenance 
men. Let them see for them- 
selves why Allis-Chalmers 
gives your system the most 
for its money. 


That’s what an eastern 
utility did. All the leading 
makes of voltage regulators 
were untanked and examined. 
They checked designs, tested 
and examined for ease of in- 
stallation and service. Result: 
in every test Allis-Chalmers 
distribution regulators came 
out on top. That’s why this 
utility is now standardizing 
on Allis-Chalmers regulators. 


Allis-Chalmers makes no 
claim you can’t check for 
yourself. Turn the page to see 
some of the reasons why. 
Then, contact the A-C office 
nearest you for a regulator so 
that you can make your own 
comparison. 


A-4344 
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: MTC the Untanking Test... See 
How Simple It Is to Inspect and Service 


—_ 


First big advantage of an Allis-Chalmers 
distribution regulator comes when you un- 
tank it. Unit construction makes it easier 
to untank than any other regulator on the 
market. All you do is disconnect the position 
indicator and remove a few cover bolts. Since 
control, tap changer and transformer are a 
unit assembly, all you do is hoist up on the 


Unit construction adds dividends in 
workmanship. All connections are made 
and inspected before tanking. Convenient 
access like this means you get highest 
quality workmanship throughout. 


cover-lifting eyes to inspect the unit. There 
are no leads to break; there is no oil to handle. 

And you'll find a second dividend when 
this distribution regulator is untanked. It’s 
easy to check operation because you can op- 
erate the unit outside the tank merely by 
energizing the control from an external 


power source. 





Compare the Dial Switch with ond 
Other... See Why er TE 
LL a 


You may find other regulators with dial switches 
somewhat similar to Allis-Chalmers %% step 
regulator design. But you won’t find any with the 
solid advantages developed in Allis-Chalmers 20 
years of field experience. Look at those big contacts 
with plenty of arc-resisting material for extra-long 
operating life. Try the contact pressure yourself; 
you can’t pull these contacts apart. Result: long 
life with low maintenance. 


Allis-Chalmers has proved in laboratory tests that 
contacts can withstand up to two million operations. 
Your nearby Allis-Chalmers district office represent- 
ative can show you contacts that have operated over 
a million and a quarter times — and they’re still 
good for years of additional service. You get these 
same advantages in every Allis-Chalmers step-type 


regulator regardless of rating or number of phases. 


Compare the Mechanism... See Why It Can 
Withstand Five Million Test Operations! 


Tool designer’s skill is obvious when you examine the mechanism of an 
Allis-Chalmers distribution regulator closely. This mechanism has been 
proved and improved in field and laboratory for over twenty years. 
Pictures can’t tell the full story. Only operation can show you how its rugged 
design complements the large contacts and heavy contact pressure. 


CHALMERS © 
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Controls on Allis-Chalmer distrj- 
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and OPeration. For example. key ad- 
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Have you compared costs 
of weed control lately? 


It’s economical 
because it’s simple 
and long-lasting 


when you use 


Du Pont “Telvar’ W 


Weed Killer 


An application of “Telvar” W Weed Killer every year or two cuts maintenance costs 
around power stations like this. Weeds on the left show type of vegetation involved. 


One spraying of as little as 40 to 60 pounds of Du Pont 
“Telvar’’ W per acre can get rid of vegetation for a 
growing season or longer! This powerful weed killer 
kills through the roots . . . remains in the ground to 
prevent new growth. Its lasting chemical action is 
just what’s needed around power plants, sub- 
stations, pole yards, storage yards, fencerows, etc. 


Savings for You 


With ‘“Telvar’’ W on the job, you'll save labor and 
maintenance costs. A single spraying takes the place 
of laborious cutting and mowing. . . expensive mul- 
tiple spraying. You eliminate the problem of storing 
and handling bulky weed killers, too. It all adds up 
to new efficiency in weed control—new economy in 
keeping key areas neat and trim. 


Easy and Safe to Use 


“Telvar’” W is a wettable powder that mixes readily 
with water and is low in toxicity to humans and ani- 
mals. Non-volatile, non-flammable and non-corro- 
sive, it can easily be applied by standard spraying 
equipment. 


@PIX TELVAR W 


TRADE-MARK 
&t6 us. par orf 


Weed Killer 
BETTER THINGS FOR BETTER LIVING... THROUGH CHEMISTRY 


ELECTRICAL WORLD @ May 3, 1954 


Your Custom Sprayer Can Help 


Specify ““Telvar’’ W for this year’s weed-control 
program. If you don’t have spraying equipment, get 
in touch with a reliable custom sprayer to do your 
weed killing on an annual basis. 


For more information about Du Pont ‘“Telvar’ W, 
clip and mail the coupon to E. I. du Pont de Ne- 
mours & Co. (Inc.), Grasselli Chemicals Depart- 
ment, Wilmington 98, Delaware. 


Mail This Coupon 
for Free Booklet 


E. I. du Pont de Nemours & Co. (Inc 
Grasselli Chemicals Department, Rm. D-4026 
Wilmington 98, Delaware 

| Please send me your booklet describing positive weed con 
trol with ‘“Telvar’’ W 
supplier 


Send me the name of my nearest 


Name __ Position — 


canines 


Address 


1 all chemicals always follow directions for application. Where warning or 
caution statements on use of the product are given, read them carefully 
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| Splicing with “U.S.” Tape 


on the Brooklyn bridge 


U.S. Uskorona and U.S. Holdtite Tapes 


selected for new lighting system 


Worker on Brooklyn Bridge is sania U.S. 
Holdtite Friction Tape over U.S, Uskorona 
splicing compound. 


* 


Panoramic shot of Brooklyn Bridge’s new lighting job. 


With the remodeling of the main span and approaches of the 
Brooklyn Bridge by the New York City Department of Public 
Works, a new lighting system was installed. To insure that 
splices would have and would retain the same dielectric proper 
ties as the cables they covered, engineers selected U.S. Uskorona 
splicing compound, plus U.S. Holdtite Friction Tape. Uskorona 
is the best splicing compound made because it’s the only one that 
protects against both ozone and moisture 

These United States Rubber Company products can easily 
withstand New York’s severe extremes of weather conditions 
For example, tests of four leading brands proved that Uskorona 
was the only one unharmed after 4 hours’ exposure to ozone 
Even when the exposure was extended to 500 consecutive hours, 
no damage occurred 


Naturally, these tapes splice easily, fuse quickly without heat Applying Uskorona to a solderless connector on a 
or pressure. Electricians like the way the tape “handles”. A staff tap off to the lighting installation 
of engineers is at every one of our 25 District Sales Offices to 
solve any industrial rubber problem. Or write to address below “ * . 
I - Gen el U.S.” Research perfects it 


“U.S.° Production builds it 


U.S. Industry depends on it 


UNITED S32 aw= Ss RUBBER COMPANY 


MECHANICAL GOODS DIVISION - ROCKEFELLER CENTER, NEW YORK 20, N. Y. 
Hose « Belting + Expansion Joinis « Rubber-to-metal Products « Oi! Field Specialties «+ 


Plastic Pipe and Fittings « Grinding Wheels « Packings « Tapes 
Molded and Extruded Rubber and Plastic Products « 


Protective Linings and Coatings « Conductive Rubber « Adhesives « Roll Coverings « Mats and Matting 
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L-M die-cost tin links are accurately made in this 
hydraulic-operated mold. The precision mold and 
accurate operation assure a high degree of uniform- 
ity in L-M EEI-NEMA fuse links. Photo below shows 
links before and after die-casting. 


 caumaensaunniliieeccaliee eats 


Each L-M EEI-NEMA fuse link is individually tested on 
this machine, which applies a 25-pound pull at the 
same time the link gets a millivolt-drop test to assure 
precise electrical characteristics. 


PACKAGING — All links are packaged in cartons 
of 5 cells (3 cells for links above 100 amperes). These 
5-cell units come in cartons of 25 links, which in turn 
are packed in large boxes of 100, 150 and 250 
links each. All cells, cartons, and boxes are clearly 
marked with rating and link type. 


Oune M 


When You Switch to 
EEI-NEMA Links, Get L-M 
Quality Control, 100% Testing 


For many years we at L-M have 
prided ourselves on the dependable 
accuracy of L-M fuse links. This uni- 
form accuracy is of course important 
in assuring coordination. 

The same quality control developed 
over a number of years has now been 
applied to the manufacture of the new 
EEI-NEMA-standard links. L-M 
procedures include precision die- 
casting, which applies the accuracy of 
precision production to fuse link man- 
ufacture, Materials and methods are 
closely controlled to assure the closest 
possible adherence to established 
standards, 


100% Testing 

Every link is given a 25-pound pull 
test. This is well in excess of the 
NEMA-standard 10-pound test, and 
gives ¢xtra assurance that L-M links 
will meet the strain of any type of 
fuse cutout. At the same time all 
L-M EEI-NEMA links are given a 
millivolt-drop test to assure accurate 
electrical characteristics, 


One-Piece Construction 
Button and shank are forged in one 
piece. This one-piece construction 
eliminates an additional joint through 
which current would flow, and is an 
important contribution to the low 
temperature at which L-M links oper- 
ate. Buttons and shanks are tin- 
coated to prevent corrosion and as- 
sure good electrical contact. 


6 @ 


Clear Identification 
Buttons are clearly stamped on top 
with the link rating. This rating is 
followed by the letter ““K”’ or “*T”’ to 
indicate the type. L-M High Surge 
links are identified by the letter ““H.” 


Get This Complete Bulletin 
A new Bulletin FCSA on EEI-NEMA 
links gives details on ratings, time-current 
curves, and application in coordination 
problems. Ask the L-M Field Engineer 
for a copy; or write Line 
Material Co., Milwaukee 
1, Wis. (a McGraw Elec- 
tric Company Division). 


ATERIAL 


fuse cutouts and fuse links 













FIGURE 1: Illustrative diagram of L-M's Voltage 
Divider Switching Method for step-switching of 
large capacitor banks, High voltage banks are 
constructed in series-parallel combinations using 
distribution voltage capacitors. First step is 
switched by a circuit breaker of system voltage 
rating; this step then becomes a voltage divider. 
Switching of each additional step is done by 
single-phase 15 kv Kyle NR remote-control oil 
switches, using one switch for each series group 
of a step 
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Oscillograms show that the random 
operation of a number of switches, 
all within approximately Y2 sec- 
ond, eliminates any system dis- 
turbance. Figures 2 and 3 show 
the switching on and off of a 5250 
kvor step of copacitors at 46 kv 
by 21 Kyle oil switches comprising 
seven series groups per phase. 
The current increases or decreases 
smoothly as the 21 switches oper- 
ate at random times. 


FIGURE 2—ON 


FIGURE 3—OFF 
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Cuts Capacitor Switching Costs 40% 


L-M develops low-cost method of 
switching large multi-step capacitor 
banks. Known as the Voltage Divider 
Switching Method (patent applied for), 
this method permits substituting low- 
cost 15 kv oil switches for circuit 
breakers on all but the first step of 
multi-step banks from 23 to 230 kv. 


\ 


by P. M. MINDER 


Application Engineer 
Line Material Company 


With the trend toward installation of 
capacitors on transmission and subtrans- 
mission circuits, capacitor switching has 
become a problem of economics. Large 
banks sometimes must be switched in a 
number of steps. The conventional prac- 
tice requires a large breaker for each step. 
Thus the cost of switchgear for these 
large multi-step banks may become pro- 
hibitive. 

L-M’s Voltage Divider Switching 
Method utilizes L-M’s Kyle NR remote- 
control] 15 kv oil switches on all but the 
first step of a large bank. While a num- 
ber of these switches are required, they 
cost only about $100 each, and even a 
number of them cost far less than a 
large breaker. 


Cost Cut 40%, For Example 


Here is an example of the comparative 
cost of switching by the conventional 
method and the VDS Method. Figures 
are based on a bank rated at 69 kv, 
15,750 kvar, with 3 steps, each 5250 kvar. 

Figures include cost of switching equip- 
ment only. They do not include cost of 
automatic control equipment in either 
case. Nor do they include cost of instal- 
lation, or the saving in foundations for 
two additional large breakers, It is evi- 
dent that, in any case, the use of the 
VDS Method offers substantial savings. 
Discussion with one of the L-M Field 
Engineers will help you arrive at reason- 
ably close figures for any individual ap- 


L-M's new factory-assembled stacking unit. The unit includes ten or more 25 kvar capaci- 
tors and the required fuses, Kyle NR switches, and isolating transformers mounted on the 
end of the frame. These stacking units are available in sizes from 250 to 600 kvar, 


Figures Show What You Can 
Save With L-M’s VDS Method 


Conventional Method: 
1 OCB, 2500 MVA inier- 
rupting capacity; cost, 
about 
2 OCB’s, 1000 MVA inter- 
rupting capacity; cost, 
about $13,500 each 


Total, about 


Voltage Divider Switching Method: 


1 OCB, 2500 MVA inter- 
rupting capacity; cost, 
about 
2 switched steps using 30 
Kyle NR switches (15 in 
each step) and equipped 
with all necessary isolat- 
ing transformers and 
insulators; cost, about 


Total, about 


Saving, VDS Method over 
conventional, about 


$20,000 


27,000 
$47,000 


$20,000 


8,400 
$28,400 


$18,600 


Overvoltages occur on the various series groups 
during switchixg. The highest overvoltuge occurs 
when ali but one switch of the second step ore 
closed. These overvoltages are of brief duration 
and are kept at a safe magnitude by proper 
bank design. 


plication, Get Complete Information—Details of the new L-M Voltage Divider Switching 


Method (patent applied for) are available in a technical paper. Ask the L-M Field 
Engineer for a copy, and for information about L-M’s Capacitor Application Engi 
neering Service. Or write Line Material Company, Milwaukee 1, Wisconsin (a 
McGraw Electric Company Division). 
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Two 3-pole Typ PV 
switches being installed 
at a substation in the 
middie west, along with 
other L-M equipment and 
apporatus. \-Malso sup- 
plied its fabricated struc- 
tural steel, which simpli- 
fied construction of the 
station. 


69 KV INCOMING 


LM TYPE “PV t ed ee 
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One-line diagram of the substation shown above. 
Incoming 69-kv power divides into two feeders, 
one 7200/12470 volts, the other 2400/4160 
volts. Each section is provided with a 69-kv 
600-ampere L-M Type PV 3-pole switch mounted 
on the structure. 


Completed substation, showing L-M's type PV 
switch installation. 
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Jaw contact assembly. 
Silver inserts (1) on con- 
tact side are backed 
by copper blocks (2) 
on the back to dissi- 
pote heat. Springs (3) 
held by tie bor main- 
tain uniform pressure. 
Easily adjusted in field 
with simple gauge spe- 
cifically designed for 
this purpose. Contact 
shoes easily replaced; 
cannot be misaligned 
Terminal connector at 
base permits tight grip 
on conductors from 2” 
to 1%” by turning or 
reversing the clamp 


\ tS 
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L-M's new 69-kv Type 
PV switch, showing some 
of the features that make 
this equipment outstend- 
ing. Major castings are 
high-grade aluminum 
bronze alloy, which is 
exceptionally strong, 
permits lighter cross sec- 
tions, and is virtually 
free from corrosion. 


Nothing—But Nothing—Stops The Operation 
of L-M’s New Type “PV” Air Break Switches 


Powerful lever advantage assures operation 
to open or closed position regardless of ice, 
corrosion, or long periods of non-operation. 


4% by R. D. CLEAVES 
Monager 
Protective and Switching 


Equipment 
mr, Line Material Company 


In designing our line of rotating insula- 
tor switches, one of our engineers’ prin- 
cipal concerns was to build a switch that 
would operate under almost any con- 
ceivable conditions. In addition it must 
meet all of the other requirements for a 
good switch—ease of operation, con- 
venience and simplicity of installation, 
high current carrying capacity, high con- 
tact pressure without undue wear. 

We believe that we have amply met 
these requirements in our PV switch line. 
We also feel that we have added some 
features not heretofore available on the 
market. 

Some of these features are: silver-to- 
silver high pressure contacts; new con- 
tact design, with contact pressure easily 
adjusted in the field ; ball bearings lubri- 
cated for life and sealed with silicone 
cord rings; only 6 current interchange 
points in the entire switch; ingeniously 
designed terminals permitting tight 
clamping of conductors from °@” to le", 


or connection to bus bar or lugs. 
These switches are for both pole and 

structure mounting in horizontal, verti- 

cal, or inverted position, Interphase as- 


sembly may be direct or indirect 
connected ; it permits operation within a 
wide range of misalignment of mount- 
ing. Ratings from 7.5 through 69 kv in 
400 and 600 amperes continuous current 
carrying capacity. Available with or with- 
out horn gaps, from one to six-pole units. 


Have you seen L-M’s new switching equip- 
ment demonstration truck? Ask the L-M 
Field Engineer to schedule a demonstration 
for your group. 


For complete information on 
L-M Type PV Switches ask the 
Field Engineer for a copy of 
Bulletin PSE1, or write Line 
Material Company, Milwau- 
kee 1, Wisconsin (a McGraw 
Electric Company Division). 


New Switch Design 
Assures Positive Operation 


Drawings show blade rotation 
and rise between the jaw con- 
tacts. 

1. Normal closed position- 

blade between contacts and 
locked in position by the action 
of the link and crank assembly 

2. Start of opening motion 
The blade twists and actually 
lowers itself | degree before 
starting to rise. Here 20 
degrees rotation of the crank 
twists the blade 26 degrees to 
break any ice or corrosion 

3. The blade is now starting 
to rise. It has rotated 40 de- 
grees with only a 3 degree rise 
Also note how blade rotation 
has moved the silver inserts 
away from the silver in the 
contact shoes, minimizing wear. 
4. With approximately 37 
degrees crank rotation, the 
blade has been rotated a full 
48 degrees, but has risen only 
6 degrees. Up to now, practi- 
cally all of the force has been 
applied to blade rotation 

5. Blade has risen 9 degrees 
with a 56 degree blade rotation. 
On closing the switch, the re- 
verse motion provides the most 
effective possible ice-breaking 
action if the switch should be 
iced open. 


G) LINE MATERIAL 





is MICAH* 


+ af ® e . e e 
— 


When you need mica for insulation, nothing else but mica 


will do. But... be sure to specify MACALLEN MICA, 
because it is Mica PLUS — mica brought to the highest 
degree of usefulness and efficiency, treated, shaped and molded 
by precision methods for industrial use, yet retaining its 


unique dielectric properties. 


when you think of MICA ..,think of MACALLEN 


THE MACALLEN COMPANYMULALRS 2 ee, 


BAY ROAD, NEW MARKET, N. H. ALL FORMS, ALL QUANTITIES — ALL DEPENDABLE 


CHICAGO: 565 W. WASHINGTON BLVD. + CLEVELAND: 1231 SUPERIOR AVE. 
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1 Noble & West- 
brook shell-mark- 
ing machine with 
Bulletin 609 man- 
val flush starter. 


2 Leeds&North- 
rup Micromax 
Panel with Bul- 
letin 609 manv- 
ol flush-type 
starter. 
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When you design 
a new machine 


modernize its appearance with flush-type starters 


It is a sales asset to any device to have a trim, streamlined 
appearance... and it costs so little if you think of it while 
your product is still on the drawing board. A good place to 
start is to include convenient recesses or cavities in your 
machine frames or pedestals for flush-type Allen-Bradley 


motor controls. 


Allen-Bradley manual and magnetic starters are available 
in snappy looking faceplates and skeleton mountings, ready 


to slip into your machine frames. See illustrations above. 


Your nearest Allen-Bradley control engineer will gladly call 
at your convenience and discuss the flush-type starters best 
suited to your need. (See illustrations at left.) Allen-Bradley 


controls are your assurance of trouble free operation and 


long life. 
Bulletin 609 Size 1 Manual Starters 


for flush cavity mountings Allen-Bradley Co., 1316 S. Second St., Milwaukee 4, Wis. 


Bulletin 709 Size 1 Solenoid Starters 
for flush cavity mountings 





CONTACTORS 


A-C & D-C + Sizes 00 to 7 + Ratings 10 to 900 Amperes 


2 pole—Size 1 3 pole—Size 1 


25 ampere 25 ampere . es F , aus : 


Contacts Open Contacts Closed 


Here is the only complete line of solenoid 
contactors on the market ...Wehave nine sizes 

4 pole—Size 1 from the little Size 00 (1C amperes) to the big 

25 ampere . 
Size 7 (900 amperes). 
What does this mean to you? It means that 

all of your contactor requirements ... from : 
the smallest to the largest . . . can be met with . os 
Allen-Bradley trouble free solenoid controls. contactors 
There is no contact maintenance . . . no pins, 
pivots, or bearings to stick and give trouble. 
Just one moving part—the simple solenoid 
plunger. Operating characteristics are con- 


5 pole—Size | sistent throughout all nine sizes. 


25 ampere . 
Enclosures are available, too, for general 


purpose, watertight, dust-tight, and explosion- 
proof service. Allen-Bradley controls are a 
sales asset to any electrical device. May we 
send you our latest catalog? 


10 pole -Size 1 


25 ampere 3 pole— Sizes 6 & 7 


600 & 900 ampere contactors 


Allen-Bradley Co. 
1316 S. Second St. 


Sizes 1 & 2 mechonicolly Milwaukee 4, Wisconsin 
and magnetically held 
hum-free contactors 


3 pole —Size 2 
50 ampere 
com-operated 


contactor , ; 


ST ent, 





SEE HOW THIS 


RKSHOP ON WHEELS 


SAVES TRIPS 
SAVES MONEY 


6 models with Service-Utility bodies. 77-inch body lengths for 115-inch wheelbase 
models, 89-inch lengths for 127-inch wheelbase models. GVW ratings, 4,200 to 6,500 Ibs 


Here is one of the best ideas for reducing expenses available as optional equipment. With Service- 
that ever hit the service-trade and public utility fields 


. INTERNATIONAL Trucks with Service-Utility bodies. 


Utility bodies you reduce mileage and wage costs 
caused by job-to-shop trips for needed items. 


You save, first, with these advanced, efficient 
trucks because they speed up work. They have big 
capacity, locking compartments that provide space 
for tools, parts, and equipment, with built-in trays, 
shelves, and bins for orderly, convenient storage. 


You save, third, because INTERNATIONAL engi- 
neering and design—the same as that which has 
made INTERNATIONAL the heavy-duty sales leader 
for 22 straight years—gives you long truck life, 
lowest operating and maintenance costs. 


It will pay you to check into the many advantages 
afforded by INTERNATIONAL Trucks with Service- 
Utility bodies. Time payments arranged. Get full de- 
tails from your INTERNATIONAL Dealer or Branch. 


You save, second, because they take the work- 
shop right to the job. Workmen have everything 
they need —right with them —on every service call. 
Vise brackets, pipe supports and ladder racks are 


INTERNATIONAL HARVESTER COMPANY * CHICAGO 


International Harvester Bullds McCORMICK® Farm Equipment and FARMALL® Tractors ... Motor Trucks... industrial Power... Refrigerators and Freezers. 


INTERNATIONAL TRUCKS 


Standard of the Highway 
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New features improve 2-pole motors 
long known for reliability and low 
maintenance. 


New ventilating arrangement features 
top air intake and discharge plus spiral stator 
core ventilation. Top intakes (available with 
filters) keep motor clean and make motor 
room cleaning easy; top discharge adds to 
personnel comfort. Spiral ventilation — used 
in turbine generators — assures even internal 
cooling . . . combines with centrifugal fans 
and baffled air passages to reduce noise. 


Impr oved bearing design simplifies main- 
tenance, prevents oil leakage. Capsule-type 
housings — proved in use on other designs 
-— permit inspection of windings without ex- 
posing bearings. Oil leakage is prevented by 
a combination of features, including orifice- 
metered oil flow, weirs to maintain correct oil 


level, labyrinth seals, breathers, and annular 
pressure chambers with atmospheric relief. 


Clean-cut appearance is gained by pro- 
viding internal space for stator and auxiliary 
leads, etc. 


Features that helped build the Allis- 
Chalmers 2-pole motor reputation for reliabil- 
ity are retained in the new design. These 
include proven stator coil design, ample stator 
coil end bracing, thermally and mechanically 
stable cage assembly, separate balancing 
rings, and oxygen-free dew-drop cage bars. 


This design available in ratings 900 hp 
and larger. Ask your A-C representative 
for Bulletin 05R8123. Allis-Chalmers, 


Milwaukee 1, Wisconsin. A-4350 


ALLIS-CHALMERS 
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Our long experience in working with both 
utilities and the public is your assurance of 


dependable work and good customer relations. 





__ RESEARCH 
not 
guesswork 
brings 


results... 














coloration of the leaves on one of his favorite shade 
trees. The local Bartlett representative was called in 
and found injury unknown to him. A specimen was 
thousands such as mj immediately sent tg our Tree Research Laboratories. 
scales, g p> the 4 Our scientists diagnosed the trouble and found an 
w insect destrugtiva@y to trees in other sections of the 
. ; country but Sto this area. A proper spray was 
rafe diagnosis and 1 recommend d feeding with Bartlett Green Tree 


Bartle nzed to learn how 
differenf nts and techniqué¢ 
used by a when you think 














































guesswork brings resu Food. Tog le ee is in a healthy, normal condi- 
That's why we mainta tion. Q thout the help of the laboratories, 
Laboratories at Stamfo ne d not have been discovered and 













might have resulted. Efficient service 
possible when dendricians have the 
owledge and resear 


oratories and their 
grounds, Bartlett 
eases and thes 

these patholg OMolog der those criticg of results are turning 
sition of your locgeBartlett representative Way... the tific Way. You, too, 
him the background and knowledge whic by Bartlett s¢ Call your nearest 
individuals could not possibly have. ice for a bf your tree situation. 























For example, a client was perplexed appy that you did. 


i) 


) 


ARTLETT ..:, 


Home Office, Research Laboratory and Experimental Grodnds, Stamford, Conn. 








Local Offices from Maine to the Carolinas, and West to indiana. See your Local Telephone Directory for Local Address. 
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COMMS ORCS as 


ec , different from others because.... 
Buffalo 11, N. Y. | 
Charleston 28, W. Va. 
Charlotte, N.C. 
ett aT 
TEL ee Ohio 
REE a 
Ue 
Dallas 9, Texas 
Denver 5, Colo. 
Tee 
BU Cw 
en are 
Kansas City 8, Mo. 
UT ae 
‘Milwaukee 3, Wis. 
Oa 





TUT ee 


‘St. Louis 10, Mo. 

mye cee at 
ry ae Nt mr 
Sree 
Oe mT 
me 
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pees. Nationwide service 
facilities keep your trans- 


formers “‘on the line”’. .. provide 
day and night emergency or 
quick reconditioning service 


Whether a sudden storm brings chaos parts, and trained personnel assure 
to your system, or repair work piles up prompt service and top performance. 

. here’s the simple, easy way to get 
your inactive transformers of any make REMEMBER ... all transformers are not 
heck “ton the line’. . faster. alike ... compare the General Electric 


NATIONWIDE SERVICE FACILITIES, plus features im the chart below and 
through General Electric service shops, nahanl deacon 

are aS mear as your telephone (see list For more information on distribution 
of cities at left). Burned out core-and- transformers, either unit-type or con 
coils can be replaced, or your 1'%- and ventional, contact your nearest G-E 
3-kva transformers can be up-rated to sales office, agent or distributor, of 
3 or 5 kva, or in some cases 7% or 10 write to General Electric Company, Sec 

kva. Special equipment, genuine factory tion 431-10, Schenectady 5, New York. 


Go COR fe pow conflilence Kia. 
c a 
GENERAL ELECTRIC 


ALL TRANSFORMERS ARE NOT ALIKE 


(make this simple co rison and see) 
ae elt 
Production-line } Productionine impulse testing | testing Sa 


Nitrile rubber gaskets 
at all tank openings 
Strenicor pressure terminal | Strenicor pressure terminal clamps| 


a } One-piece cover band + cover band ” UNIT-TYPE CONVENTIONAL 


Terminals designed for both reste "Take your choice 
Copper and aluminum conductors oe wake baa 
} Gapped valve-type arresters valve-type arresters | ves | no | no | no | 





COMING IN SHARP AND CLEAR 


--- OVER LEAD-IN COVERED WITH “BAKELITE” POLYETHYLENE 


BAKELITE Polyethylene wire covering compounds pro- For LINE WIRE, SIGNAL SYSTEMS AND SERVICE DROP — 


‘ > > > -) > B 
vide constant imp dance, low line loss and great resist wet or dry—the power factor of BAKELITE Polyethyle ne 
(black compound ) is only 0.004 at 25 deg. C.; dielectric 
constant is 2.5, Electrical properties of BAKeLrre Poly- 
ethylene Resin stay constant through a frequency range 
of 60 cycles to 50 megacycles. Temperatures in the vicin- 

» of ¢ o . » effec le Tr. 

Bakexire Polyethylene compounds have superior ity of 90 deg. C. have little effect on electrical proper 
ties. Volume resistivity is so high it can be measured only 

by very sensitive instruments. Voltage breakdown resist- 


ance to weather. Where these outstanding materials 

are specified, you see all the picture the antenna picks 
' 

up 


electrical and mec hanical prope rties that permit small 
er diameters in wire and cable—for easier handling, ance is excellent, even after long-term water immersion. 
and for weight and space savings They hold their 
toughness and pliability at -70 deg. ¢ .. resist defor 
mation in temperatures as high as 90 deg. C. BaKELiT! 


Polyethylene is light, glossy-smooth—for easie1 pulling Te a iE LITE 


and stripping. It won't festoon. It resists oil, grease TRAOE-MARK 
alkalies, most strong acids, abrasion, moisture and 
mildew. A service life of several decades is indicated 
by tests with the black compound 
Learn how Bake tre Polyethylene can kelp you in 


your wire and cable problems Complete technical 


data on request to Dept UB-68. Ask for Kabelitems MW PRE COVERING 
No 1s 


BAKELITE COMPANY, A Division of Union Carbide and Carbon Corporation [7¥q 30 East 42nd Street, New York 17, N.Y. 


In Canada; Bakelite Company, Division of Union Carbide Canada Limited, Belleville, Ontario 
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No arc |g tes. 
visible % “sii. < 


7D) =m 7 arc can \ 


_ Start ae 





when interrupting 
30 miles of 66 Kv., 
charging current 
with the... 


RESTRICTOR 


























‘ / A dampener prevents 
4 horn rebound from 
4 reducing the restrike dis- 


f tance. 


Shown ts a standard 69 
Kv, type A switch with 
Arc Restrictor. Types 
TT R49 and TTT Switch- 
es can also be equip ped, 
V oltage range 7.5 to 


115 Ko. 


@ Start now to make real savings 


on 90% of your “live” switching operations 


Line Charging Current or Transformer Magnet- operator. Eliminate those long, crackling ares. 
izing Current can now be interrupted with Improve morale and efficiency. 
amazing economy. A simple ARC RESTRICTOR 


can easily be furnished to new switches or quick- 


Reduce the investment of more costly types of 
circuit interrupters, Eliminate costly maintenance. 
ly attached to switches already installed. Switch to the Arc Restrictor and you'll switch 


Reduce the mental and physical hazard to your safely. 


° R&IE SWITCHING EQUIPMENT 


DIVISION OF I-T-E CIRCUIT BREAKER CO, 
Greensburg, Pa. 


BRITISH eae ran Alice mill of ee 1 WYOMING — Kortes Dam. Three 13,333 kva, 
Alaska Pine and Cellulose, Ltd. Horizontal 5 b ' 240 rpm, 6900 nded-type generators. 
generator rated 2500 kva, 900 rpm, 6900 v - Law | = er 


WYOMING — Heart Mountain 
Power Plant. Suspended-type 
generator rated 6000 kva, 450 
rpm, 2400 v 





CALIFORNIA — Big Creek 4 plant, South 
ern California Edison. Horizontal 375 
kva, 1200 rpm, 240 v house generator COLORADO — Pole Hill Power Plant 


Suspended-type generator rated ‘ 
35,000 kva, 450 rpm, 13,800 v 


OKLAHOMA — Tenkiller Ferry Dam 
Two 17,895 kva, 150 rpm, 13,800 v 


umbrella-type generators 
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NEW YORK — High Falls 
Plant of New York State 
Electric and Gas Corp. Two 
5000 kva, 514 rpm, 6900 v, 
suspended-type machines 


NORTH CAROLINA — Queens 
Creek development, Nanta- 
hala Power and Light Co 
Horizontal generator rated 
1800 kva, 600 rpm, 2400 v 


WISCONSIN — Flambeau River Station 
Three umbrella-type generators rated 
6250 kva, 225 rpm, 4160 v. Kaplan 
type turbines 





Hydraulic-turbine-driven generators by Elliott are 
operating with gratifying success in many of the largest 
power projects, as well as in smaller private installa- 
tions. These generators include horizontal and vertical 
(both suspended and umbrella) types. They are driven 
by turbines of all presently manufactured types, includ- 
ing Francis, Kaplan, fixed blade, and impulse. The 
group of installations illustrated here show that Elliott 
engineering and manufacturing facilities can ade- 
quately meet the widest range of requirements. 


For details of these generators, consult your local 
Elliott Field Engineer or write Elliott Company, Ridg- 
way Division, Ridgway, Pa. 


| ELLIOTT Company Fe 
ARKANSAS — Narrows Dam Plant. Two umbrella-type 


generators rated 9444 kva, 225 rpm, 13,800 v 


P°S @ @ @ | Ge O & ~~ | 


TURBINE-GENERATORS TURBINES MOTORS GENERATORS OEAERATING HEATERS EJECTORS CONDENSERS COMPRESSORS TURBOCHARGERS TUBE CLEANERS STRAINERS 
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UNUSUAL 
BRANCH CONNECTOR 
Saves Manhole Wall Space 


With all the remarkable synthetic 
fibers appearing on the market, a 
lot of new plants are going up to 
manufacture them. One of the big- 
gest plants ordered 28,000 feet of 
Okolite-Okoprene cable for its un- 
derground primary distribution 
system. 


One of the interesting features 
of this big installation was their 
method of saving manhole wall 
space—an important consideration 
in all underground work. Since the 
cable was about 2” in diameter, it 
would have required around 24” 
space for training the tap, if a 
regular Tee joint was used. 

Instead Okonite engineers worked 
out a preformed branch connector, 
in cooperation with a fitting manu- 
facturer. From the picture you can 
see that by forming the connector 
instead of bending the cable the 
radius of bend was cut in half. 
Q.E.D.: only half as much manhole 
wall space was required. 

Engineers at this plant weren’t 
taking any chances with their cables 

..and they weren’t taking any 
chances with their splices either. 
They made all their splices with 
Okolite, Manson and Okoprene tape. 

It’s good sense and good business 
to use a better tape and obtain a 
joint that’s “spliced for life.’’ The 
tape represents only a small frac- 
tion of the total cost of the job. 

Why not send for a set of instruc- 
tion sheets,EW- 5678; you'll find 
them helpful. 


Made by 


THE OKONITE COMPANY 


PASSAIC 


PS eles 
We NEW JERSEY 
ae ee | 


SPECIALISTS IW ELECTRICAL 


42 


AVAILABLE 
THROUGH 


AUTHORIZED 


DISTRIBUTORS ONLY 


WIRES, 


CABLES 


AND SPLICING MATERIALS FOR 75 YEARS 


May 3, 


1954 @ 
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: 
a One of the “little things”’ 


that make Uptegraff 
Transformers more 


af. pe ndable 


UPTEGRAFF 


tap changers are 
SHORT-CIRCUIT rated as well 
as OVERLOAD rated 


This 7500 KVA Uptegraff Transformer is designed and 
built with a full appreciation of the need for dependability 
in so-called “little things,’ as well as in the major parts 
of transformers. 

An example is the Tap Changer shown here. It is 
rated on the transformer for 60-second short-circuit. It is 


rated also for normal load and overload operation. 


ne 


Pa) 
UFACTURING CO. 


Although, as the photograph shows, Uptegraff Tap Chang- 
ers are sturdy in construction, it is performance that counts. 
For long life, dependability, and overall economy, 


specify Uptegraff Transformers. 
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NEW, EASY-TO-READ BRISTOL RECORDING VOLTMETERS AND AMMETERS are available for 


permanent mounting or for use as portable instruments. 


You'll get greater accuracy, 
greater dependability with Bristol 
recording voltmeters and ammeters 


Here's why: 
1. Low electrical burden — the low- 


est burden of any round-chart 
recorder on the market. 

2, Extremely high torque gradient. 
3. Temperature compensation. 

4. Shoch-qeeal measuring mechan- 
ism mounting. 

5. Leveling of instrument notcritical. 
6. Continuously legible recording of 
sudden changes — up to full scale 
value. 


These modern units are designed for 
easy use, with dust- and moisture-proof 
die-cast aluminum case; quick-set chart 
hub for easy chart changing; non- 
obscuring pen lifter; and snap-on chart 
plate. 

Get the whole story on these pre- 
cision instruments. Write today for free 
28-page Bulletin El11]1 to THE 
BRISTOL COMPANY, 116 Bristol 
Road, Waterbury 20, Conn. 


Many ranges carried in stock for immediate delivery 


BRISTOL 


AUTOMATIC CONTROLLING, 


44 


POINTS THE WAY IN 
HUMAN-ENGINEERED INSTRUMENTATION 


RECORDING AND TELEMETERING 


May 3, 1954 @ ELECTRICAL WORLO 


LOOK AT 
THESE FEATURES! 


NEW MEASURING MECHANISM — High- 
quality, accurate, dependable Bristol mov- 
ing-iron mechanism used in all models. 


MAGNETIC DAMPING — all models equipped 
with aluminum vane and alnico magnet 
damper which gives maximum speed of 
response possible with minimum over- 
shoot. 


PEN MOUNTING — Pen-arm mounting shaft 
firmly supported at both ends — eliminates 
trouble from back-lash and lost motion. 
Pen arm is readily removed and replaced. 


INSTRUMENTS 





WEATHERPROOF 






LINE WIRE 


SLEET AND SNOW severely test line wire. In foul weather or fair, bURALINE provides greatest service dependability 


Here's how Anaconda’s Duraline protects circuits 


It cuts down outages and interferences in rain, snow and sleet 


DURALINE* is completely unlike 
any other weatherproof line wire. It 
gives the finest weatherproofing and 
has longer life. 


Note its continuous sheath of inter- 
locked and felted, fibrous material 
thoroughly impregnated with URC 
saturants and finished with URC fin- 
ishers. Only Anaconda makes a line 
wire with this type protection. 


As a result, Duraline reduces 
grounds and shorts in wet, windy 
and icy weather. It protects against 


contact with foreign objects It elimi 


nates festooning. 


Ask your Anaconda Sales Office for 
full information. Or write Anaconda 
Wire & Cable Company, 25 Broad- 
way, New York 4, N. Y. 


° "at. OF 48716 


ANACONDA 


Service and overhead distribution wires and cables, 
bare and weatherproof (neoprene, polyethylene and 
ic including ACSR e = signal, control 
imunication wire e portable cords and cables 

« mine cables « magnet wire « copper, aluminum and 


copperweld conductors « wire and cable accessories 





a is one of the most re- 


spected names in the electrical industry. For more than fifty 
years Sangamo meters have measured electricity with great 
accuracy, have required little maintenance, and have been easy 
to test and repair. Meters and associated equipment are made 


in the Sangamo Electric Company plant in Springfield, Illinois. 


They safeguard performance through good design for each 
requirement, individual tests at various stages of manufacture, 
and careful selection of materials. Natvar 400 Extruded Vinyl 
Tubing and Tape are used because of their uniformly good 
electrical and physical properties—particularly the ability to 


resist heat, oil, corrosive atmosphere and abrasion. 


All Natvar flexible 


insulations are uni- 
formly dependable 
no matter where or 
when purchased. 


They are available 


Natvar Products 
either from your 


wholesalers’ stock or Varnished cambric—cloth and tape 


lj f Varnished canvas ond duck 
direct Irom our own. 


Varnished silk and special rayon 
Varnished—Silicone coated 
Fiberglas 

Varnished popers—rope and kraft 
Slot cell combinations, Aboglas® 


Varnished-lacquered tubing and 
sleeving 
ae Cc oO x Pp © R AT l ON Extruded vinyl tubing and tape } 
Styroflex® flexible polystyrene tape 


FORMERLY THE NATIONAL VARNISHED PRODUCTS CORPORATION 
TELEPHONE CABLE ADDRESS at 
RAHWAY 7-8800 NATVAR: RAHWAY, N. J. Ask for Catalog No. 22 
221 RANDOLPH AVENUE @© WOODBRIDGE, NEW JERSEY 


Extruded identification markers 
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principle 
of operation 


PNEU-DRAULIC 


Breaker Operator 
offers 7 advantages 


By using the hydraulic 
principle of energy 
transmission — new to 
the breaker industry — 
Allis-Chalmers is able 
to offer an operating 
mechanism with out- 
standing advantages. 


io 


1 Simple — Has fewer parts than other 
types of operating mechanisms. Its simpli- 
city is a measure of its reliability and ease 
of maintenance. 


2 Unaffected by Weather — Whether it’s 
hot or cold, the energy stored in the system 
provides more than the standard number of 
operations. Use of oil with constant vis- 
cosity over wide range of temperatures in- 
sures uniform performance. 


6 Emergency Closing — It can be closed at 
full speed onto an energized line even when no 
control power is available. 


7 Mechanically trip-free — The simple me- 
chanically trip-free mechanism, proven on other 
Allis-Chalmers high speed breakers, has been 
adapted to the Pneu-Draulic operator. 


3 No Moisture Problem — Entire sys- 
tem is filled with oil with inhibitor which 


eliminates rust and corrosion. adees 


4 No Dirt Problem ~ In effect, it is a 


sealed system with efficient filtering to 
eliminate the hazard of dust and dirt. 


5 Fast — In fact, it actually could be set 
to operate at speeds far faster than present 


useful speeds. 


ALLIS-CHALMERS 
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The Pneu-Draulic operator is now available on breakers 49 kv 
and above. Watch for it on other ratinas. 

it will be to your advantage to investigate further the 
Pnev-Draulic operator and other features of these breakers. 
Call your nearby A-C district office for additional information, 
or write Allis-Chalmer:, Milwavkee 1, Wisconsin. 


Pneu-Droulic is on Allis-Chalmers trademark. 


ALLIS CHALAERS 





ere ee 


Each plug-in bus is supplied by its own 
cable — individually protected and in- 


dividually accessible. 


ee 


General Electric V-c interlocked armor cable feeder system used to supply 600-volt power 
to plug-in bus in Cleveland plant of Industrial Rayon Corporation, because... 


V-C INTERLOCKED ARMOR CABLE SYSTEM 


CUTS COSTS, INCREASES CIRCUIT RELIABILITY 


INSTALLED COST SAVINGS 


Many industrial concerns are tak- 
ing advantage of the economies of 
a G-E V-c interlocked armor cable 
Industrial Rayon Corp., 
found that a G-E 
cable system was by far the most 
economical means of secondary dis 


system. 
for instance, 


tribution. Costs were low because 
the flexible interlocked armor cable 
could be installed fast—indoors or 
outdoors, around corners, over 
beams, and in long runs. The cable 
was installed on low-cost alumi- 
num racks hung from the ceiling, 
and spliced with simple mechani 
cal joints. Both engineering and 
installation time were cut. 


INCREASED RELIABILITY 


Circuit reliability is increased be- 


cause each plug-in bus is fed by its 
own individually protected cable, 
and is less apt to be affected by 
any fault that may occur in an- 
other circuit. Also, the aluminum 
armor and racks are better able to 
withstand the corrosive conditions 
in certain parts of the plant. 
Whether you're planning a 
wiring system for a new plant or 
modernizing an existing system, 
G-E varnished-cambric interlocked 
armor cable offers you reliable 
service with savings in both time 
and cost. Consult your G-E cable 
specialist, or write Section 
W111- 527, Construction Materials 
Division, General Electric Com- 
pany, Bridgeport 2, Connecticut. 


The cable bends easily. Corners and pro- 
jections present no installation problem. 


GENERAL 


ELECTRIC 
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Sangamo presents a : Singlephase Watthour Meter 


—the Type J2-the finest in Sangamo history 


br... The new J2 assures accurate measurement to LOO amperes, without sacrifice 
of performance at light loads. This provides sufficient reserve capacity to meet any contingency of future 


load growth. 


LRNDE! Dil yY OF CALL ... The J2 offers unusually long sustained accuracy of 


calibration because it has the lowest disk speed and highest torque of any watthour meter today 


EATENDED MECHANICAI LABILII The J2 features improved corrosion-resistant finishes 


and materials to assure better and longer performance under even the most severe itmospheric conditions 





NEW Sangamo Type J2T Watthour Therma 


DEMAND METER 


for Greatly Reduced 


Demand Measurement Costs 


The Sangamo J2T watthour thermal demand meter 
takes full advantage of the extended range of the new 
J2 meter by extending the scale of this 15 ampere 
meter to 24 KW, at the same low price as its prede- 
cessor, the Sangamo JT. Power companies whose 
practice calls for measurement of demands in excess 
of 10 KW can use the scale of the 15 ampere J2T to 
cover loads which previously have required 50 ampere 
meters. Measurement costs are thus substantially 
lowered for the largest group on which demands may 


be measured. 


—— SANGAMO ELECTRIC COMPANY 


SPRINGFIELD, ILLINOIS 





Aerial view of remote-controlled hydroelectric plant, believed to be the largest installation of its kind in the U.S. 


Safe operation, quick response, reliable service, economy... 
are advantages of large, remote-controlled hydro plant... and 


Exide-Manchex BATTERIES 


Believed to be the largest installation of its kind, 
the 33,750 kw hydroelectric plant, located in north- 
ern Wisconsin, actually functions without operators. 
Normal operation is by carrier current remote con- 
trol from 25 miles away. Several advantages have 
been effected by remote control: safe operation, 
quick response, reliable service, and economy. The 
supervisory panel includes such instruments as: 
wattmeter, variometer, 115-kw bus voltmeter, gate- 
position indicator, headwater level indicator, and a 
kilowatt-hour accumulator, together with the neces- 
sary select and operating push-buttons and lamps to 
give proper indications of operations and alarms. 


Assisting in the remote-control of the hydro plant are 
E-xide-Manchex batteries. They assure: 


POSITIVE OPERATION: Dependable performance at ample 
voltage avoids switchgear operational failures. 


DEPENDABLE BATTERIES FOR 66 YEARS... 1954 


INSTANTANEOUS POWER: High rates for switchgear 
and valve operation with adequate reserve power for 
all other control circuits and for emergency lighting. 


LOW OPERATING COST: Extremely low internal resistance. 
LOW MAINTENANCE COSTS: Water required about twice 


a year. No change of chemical solution during life 


of battery. 
LOW DEPRECIATION: Sturdy, long-life construction. 
GREATER CAPACITY in a given amount of space avoids 


overcrowding. 


o 7. ° 
Various sizes and types of Exide Batteries are available 


in plastic containers. 


Exide-Manchex is your best battery buy for all control 
and substation services. 


ee TE 


a ee Hoe 


; ai F 


— 
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From Bar......10 Finished Product 


80 WAY S BETTER: Every General Cable product is quality control 


checked at least 80 different times before shipment. 
Result: quality and uniformity that offer you longer, trouble-free 
and more economical service life. 


When you specify General Cable you also get these unique 
advantages: You can select from the only supplier of 
every type of electrical wire and cable in the industry... 
from any of over 700 distributor sales locations...the 
finest engineering Service in the industry. All this is yours 
for the asking...any place, any time! 


In addition, General Cable has six manufacturing plants which 
produce the largest diversified group of electrical wire 

and cable products and maintains twelve strategically located 
regional warehouses. For detailed information on any wire or cable 
product—with copper or aluminum conductors, and the broadest 
range of insulation jacket coverings, check General Cable first! 


we yusmmiroor muro wes GENERAL CABLE CORPORATION 
ond CABLES FOR EVERY ELECTRICAL PURPOSE 
420 Lexington Avenue, New York 17, New York *¢ Sales Offices: Atlanta * Buffalo 
Cambridge (Mass.) * Chicago * Cleveland * Dallas * Detroit ¢ Greensboro (N.C.) * Houston 
Indianapolis * Kansas City * Los Angeles * Milwaukee ¢ Minneapolis * New York * Newark 


(N. J.) * Philadelphia * Pittsburgh * Portland (Ore.) « Rome (N. Y.) * Rossmoyne (Ohio) 
(Cincinnati area) * St. Louis * San Francisco * Seattle * Syracuse * Tulsa * Washington, D. C. 
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If you have ever spliced wires 
and cables in real mean loca- 
tions, you probably are a 
strong ‘‘booster’’ for Penn- 
Union Connectors - - - 


Because you know how much 
easier they are to use in close 
quarters: Working up against 
a wall...squeezing into small 
boxes, to join short ends of 
stiff wire . . . reaching around 
pipes, and splicing wires in 
dark holes where you can 
hardly see. 


for the wrenches make the Penn-Union 
connector more practical—you grip it from 
ANY angle, with ANY kind of wrench (box, 
socket or open-end). Developed by 20 years 
of constant improvement. Accurately made, with 
rigid engineering inspection. Reusable over and 
over. Can be furnished in Bronze or Aluminum. 


Sold by Leading Wholesalers 


PENN-UNION ELECTRIC CORP. 
ERIE, PA. 


Canada: Dominion Cutout Company, Ltd., 
250 Richmond St. West, Toronto 


Garay 
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NEMA Standard specifications for a suspen- 
sion insulator call for a disc 10” in diameter, 
with 1114” of leakage distance, an M&E 
strength of 15,000 Ibs. 

If that’s all it takes to produce “‘acceptable”’ 
suspension insulators, we've wasted a great 
deal of money and skilled effort at Lapp! 
Our continuing research, development, and 
control programs are dedicated to the positive 
knowledge that there is a difference in sus- 
pension insulator quality—and to the end 
that the differences will be on the side of 
users of Lapp suspension insulators. 

We know of the improvement in our own 
product we have been able to effect in 35 
years. We know how trifling variables in raw 
materials or manufacturing procedures can 
result in major differences in finished prod- 
uct. We know that uniform electrical and 


mechanical characteristics of porcelain, hard- 
ware quality, and proper assembly, are not 
matters of chance—nor even of habit. 

And we know, too, that after a few years 
of service, insulators may not have the same 
characteristics as when shipped from the fac- 
tory. Because modern construction practices 
protect insulators, it is possible for lines to 
stay in service with a dangerous proportion of 
insulators which will reveal their hazardous 
condition only under severe electrical or 
mechanical emergency. 

Lapp insulators are more than “good 
enough to meet specification.” They are good 
enough to offer a positive extra margin of 
operating safety and security ... long life... 
and low upkeep. Many of America’s best 
transmission companies have service records 
to prove it is so. 


Lapp Insulator Co., Inc., Le Roy, N. Y. 





COMPACT DESIGN 

TOP PERFORMANCE 
HIGH QUALITY 
UNEXCELLED STRENGTH 
ECONOMICAL PRICE 


SPECIAL DRILLING 
AVAILABLE 


“ 
MULTIMOUNT LUGS ( 


A 
Cd 


y a) : 
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JASPER BLACKBURN CORPORATION 


35 MADISON ST a Si 1ouls 6 MO M PHONE MAin 11-2821 
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See how Ozone 


chews ordinary 


oe - 
nye. SAR TG top. 


3 ‘uabber <2 
compounds 


but not U. S. Grizzly Uskorona-insulated power cables 


Here’s an illustration showing how ozone can chew up a U.S. Grizzly ozone-resistant power cables are typical of 
sturdy, rugged cable. This can never happen with United the wires and cables “U.S.” develops to meet the ever- 
States Rubber Company’s famous Grizzly® power cables, increasing rate of expansion of electrical generation and 
insulated with Uskorona® compound which prevents elec- construction. “U.S.” is always ready with new products to 
trical failure caused by ozone (Uskorona-1 oil base com- meet new demands and is always developing, as a matter of 
pound and Uskorona-2 butyl base compound). Uskorona policy, wires and cables that are more economical because 
meets (and in many ways exceeds) the applicable IPCEA they are more serviceable. 

specifications for ozone-resistant rubber insulation. 


Send for free illustrated book 
giving full information 
about U.S. Electrical Wires 
and Cables for the Electric 
Utility Industry. 

U.S. Grizzly Uskorona-insulated Power Cable, 15,000 
volts, Type RR, 3 conductor, shielded, Neoprene jacket 


UNITED STATES RUBBER COMPANY 


ELECTRICAL WIRE & CABLE DEPARTMENT, ROCKEFELLER CENTER, NEW YORK 20, N. 
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USE A FLEXIBLE RING BU 
Without the Usual Hi eh Cost! 


No costly extra cubicles needed! Ring buses are built 
into standard units of Allis-Chalmers Metal-Clad Switchgear. 
This economy, together with their other advantages, makes 
ring bus schemes more attractive than ever. 


Important Advantages 
First, there's the flexibility of a ring bus as shown in the 
single line diagram above. For example, one breaker func- 
tions as both a feeder breaker and a bus tie breaker, and it is 
possible to feed each circuit from either of two breakers. In 
addition, a ring bus provides continuous service while a cir- 
cuit breaker is taken out for routine maintenance. 


While these advantages can be enjoyed with other circuit 
arrangements, additional equipment is usually required and 
it becomes too expensive. As a result, ring bus schemes are 
often overlooked. But with Allis-Chalmers switchgear a ring 
bus scheme is simple. The only change from standard con- 
struction is the diagonal bus from the front of one unit to 
the rear of the adjacent unit. 

It's time you enjoy the flexibility of a ring bus with Allis- 
Chalmers switchgear — without the usual high cost, 

Talk it over with an A-C engineer. Call your nearby A-C 
district office, or write Allis-Chalmers, Milwaukee 1, Wis. 


A-4001 


ALLIS-CHALMERS 
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Shall! (Rotella Oil 


piston ring 
and 
i cylinder wear 


Saves 
many dollars 
in 
costly 
maintenance 


‘These dual-fuel engines in the Municipal Power 
Plant at Houma, Louisiana, supply dependable, 
low-cost electric power to the entire city. Shell 
Rotella Oil is the cylinder lubricant. 

Here’s just one of the many diesel power plants 
that depend on SHELL ROTELLA O11 for reduced 
wear of engine parts . . . lower maintenance cost. 

The anti-corrosive action in Shell Rotella Oil 
combats the major cause of engine wear .. . 
cylinder and piston ring wear caused by acid ac- 


(aes 


lee Tee ED 
i 


, 
ra 
By 
a 
¢ 
, 
P 
; 
pd 
a] 


ooo 


fe 


tion from the by-products of incomplete combus- 
tion and condensation. 

Tougher lubricating film in Shell Rotella Oil 
gives cylinders and rings greater protection .. . 
minimizes wear. Its effective detergent-dispersant 
action prevents harmful deposits. 

Write for technical information. See for your- 
self how Shell Rotella Oil can 
help reduce your engine main- 
tenance costs. 


SHELL OIL COMPANY 


50 WEST 50TH STREET, NEW YORK 20, NEW YORK 
100 BUSH STREET, SAN FRANCISCO 6, CALIFORNIA 
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Hands 
Off! 


ECa.M TAB-WELD RESISTORS 
REQUIRE MINIMUM 
MAINTENANCE 


Only EC&M TAB-WELD Plate Resistors are both bolted and welded 
for constant current path. Unlike other resistors, they do not require 
periodic tightening of clamping nuts to compensate for loss of 
pressure caused by alternate heating and cooling. In TAB-WELD Re- 
sistors, grids are offset and mating ends spot welded. Tap-plates are 
also welded into place at close intervals along the grid assembly. 


This exclusive EC&M construction offers these outstanding advan- 
tages: (1) stabilized ohmic value, (2) no burning at grid-eyes or at 
tap-plates, (3) easy tap-shifting for best motor performance, and (4) 
long life with negligible service. 


So... hands off EC&SM TAB-WELD Plate Resistors . .. they are 
constructed for dependable performance on heavy duty motor ap- 
plications ... with minimum maintenance! 


CHECK TH DVANTAGES! 
@ Nonbreakable 
@ Corrosion-resistant alloy steel 
@ Negligible resistance change be- 
tween cold and maoximum work- 
ing temperatures 
@ Offset resistor ends spot-welded 
@ No burning at grid eyes 
@ No burning at taps 
@ Small adjustments in resistance 
value easily made 


®@ Insulating spacers remain dimen- 
sionally stable 

@ No periodic tightening of clamp- 
ing nuts 

@ All standard sections same size 
®@ Double insulation to ground 

@ Fast connection to any tap plate 


No. 942-B for complete data on 
EC&M TAB-WELD Resistors. 


Write today for illustrated Bulletin & /g® 
i aes > 


THE ELECTRIC CONTROLLER & MFG. CO. 


2698 EAST 79TH STREET ° CLEVELAND 4, OHIO 
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No bleeding to stain hands or clothing. 
Penta-treated wood is easy to handle. It is 
non-irritating to the skin, will not ““‘burn’’ hands 
—an advantage linemen and maintenance 

crews appreciate. 


Stops rot, stops termites. Penta crystals stay in 
the wood cells, will not leach out. Penta 
efficiency is the same after ten years as it is 
after one month . . . no evaporation, no fading. 


Clean poles and crossarms, preserved with Penta, 
build good public relations for utilities, Penta 
treatment is a low-cost investment that pays 
dividends for years. 


More than 70 treating plants will apply Penta 
for you. Write us for this list, and for ‘Poles and 
Crossarms’”’ booklet. Organic Chemicals Division, 
MONSANTO CHEMICAL COMPANY, Box 478, 
St. Louis 1, Missouri. 


A 


2 SERVING INDUSTRY. ..WHICH SERVES MANKIND 





The tubular form of bus conductor is rigid in every direction. It has 
strength as a structural member. It has the lowest impedance to 
the flow of alternating currents. 
Skin effect is at a minimum in tubes with a high ratio of diameter 
THE ADVANTAGES OF to wall thickness. At high voltages corona discharge is less than from 
conductors with edges or sharp corners. 
Many engineers prefer pipe sizes standard, extra strong and 
ROUN p TUBE double extra strong or “Type B” or the “Water Tube” schedules. 
Other engineers prefer tailor-made combinations of diameter and 
wall thickness best suited to the specific duty of each installation. 
There is a complete line of ANACONDA Copper Bus Conductor 
BUS CONDUCTO RS designs for every type of installation and power requirement. Write 
for “ANACONDA Copper Bus Conductors” containing illustrations 
and detailed technical information. The American Brass Company, 


Waterbury 20, Conn. In Canada: Anaconda American Brass Ltd., 
New Toronto, Ont. 53129 Rev 


carry the load with iD A Bus Conductors 


VENTILATED SQUARE FLAT BAR CHANNEL SQUARE 
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RIGHT-OF-WAY pan CLEARANCE 


BROAD 
= SPECTRUM 


Fortified with patented H. S. 31 to 
deliver extra creep for extra kill. 


Thompson Broad Spectrum 2,4-D—2,4,5-T brush killers set a new 
standard for ease of application, more effective killing action 

and more economical results in brush clearance. Now your crews need no 
special technical skills—they simply mix and spray. Hard woods— 

all species—brush or weedy growth—powerful broad spectrum Thompson 


“UTE 


brush killers of controlled volatility remove the 
hazard of ‘‘chancey"’ effectiveness. Foliage spray 
or basal bark application, you get more kill per 
gallon and more gallons for your dollars. 


Latest technical 
data free, 


. Write for” oe 
station paper Ne. 12 Vhwmpson CHEMICALS CORPORATION 
3028 Locust Street, St. Lovis 3, Mo. 
3600 Monon Street, Los Angeles 27, Calif. 


representatives in principal cities 


FIRST NAME IN BRUSH KILLERS 
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Ta B METHOD 


eo IN SECONDS 


THE STRONGEST CONNECTION 


FOR ALUMINUM OR COPPER CABLE 


LOOK FOR THIS SIGN — 


T & B METHOD two-way connectors form exceptionally tight butt splices 
that develop tensile strengths far in excess of National Electric Code 
requirements. Uniform all-around compression of T & B METHOD two-way 
connectors assures maximum contact and minimum current loss. A slight taper 
at the compression end of the fitting helps prevent damage to strands due 

to flexing and vibration. 


The hardened steel dies of a light-weight, portable T & B hydraulic tool 
compress around the joint with tremendous hexagonal pressures and force the 
fitting and cable into one homogeneous mass .. . all in a few seconds. 

Though the use of an oxide-inhibiting agent is recommended for T & B 
METHOD aluminum connections, no joint compounds are needed to obtain 
maximum electrical efficiency. For copper connections, no special cable treatment 
is required. T & B METHOD fittings for aluminum have fine serrations inside 
the barrel which, during compression, penetrate the insulating film of aluminum 
oxide on the outside cable strands. At the same time, the oxide film on the 
inner cable strands is effectively abraded, thereby maintaining a dense, 
tight joint of high conductivity. 


Investigate the complete line of T & B fittings for aluminum and copper 


cable — they offer you savings in time and installation costs. Write for your 
free copy of T & B Bulletin #67. 


IT’S THE MARK OF AN AUTHORIZED T & B DISTRIBUTOR 


The complete tine of T & B fittings for conductors and raceways is sold only by 
recognized electrical wholesalers. it's our way of assuring you the service and savings 
of a friendly local source. Cali him for all your electrical needs. 731 


THE THOMAS & BETTS CO. 


INCORPORATED 
14 Butler Street * Elizabeth 1, New Jersey 


Thomas & Betts Ltd., Montreal, P.Q., Canada 
MANUFACTURERS OF FINE ELECTRICAL FITTINGS SINCE 1898 
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you can do it 
BETTER 
with an... 


This is more than just a slogan. In 
hundreds of electric power installations 
it has proved itself as more efficient. 


x 
~ 
” 
* 
” 
* 
7” 
” 
7 
* 
wo 
cm 
* 
* 
” 
m 
. 
* 
* 
* 
* 
* 
o 
* 
* 


Pictured is an installation of CABLE ISOLATORS, one 
of “Three E” most efficient devices employing 
ISOLATOR design principles. 

Here the Cleveland Electric Illuminating had to 
provide terminating and disconnecting means for 
twelve 4600 volt, three conductor cables at one 
of their strategically located substations. They did 
it the modern way by using CABLE ISOLATORS. 


Protected live parts 
Saved space 

They Saved material by doing the 
job with one compact double 
duty device. 


“They did it better with an ISOLATOR” 


Send for our bulletin 140 and see how you can use the ISOLATOR to good advantage. 


ELECTRICAL ENGINEERS EQuiPMENT Co., 


ELECTRICAL WORLD @ May 3, 1954 


Tit 


Lo, 


MELROSE PARK, ILLINOIS 





BEAT 
THE 
HEAT 


When sidewalks sizzle and the mercury mounts under 
a wilting summer sun, your transformer performance measures 
s 


the narrow difference between economical operation 
plus dependable service, and costly outages and repairs. The 
steadily climbing cooling load thrusts new demands upon your 
\L/- 
> — 
° ~ . 
transformers . . . internal temperatures build up 
A, 
Yan. . 
terrifically and are compounded by solar heat. > That is 
“DKS 


why summer is the season wher you appreciate more than ever the 


plus performance you accept as the mark of Moloney. 


For all Moloney Transformers are built with a margin of safety 
that helps get your system over the hump. It is 
designed in, built in, and is as integral a part of the unit as the 
familiar Moloney emblem... ‘pa the mark that signifies 
years of building better aiilsaaaihis to meet the operating 


requirements of utilities in every kind of weather or condition. 


MES4-16 


MOLONEY ELECTRIC COMPANY 


Power Transformers + Distribution Transformers « Step Voltage Regulators 
Regulating Transformers « Lead Ratio Control Transformerse Unit Substations 
Network Transformers « Constant Current Transformers ¢ Capacitors 


Transformers For Electronics 


Cima et 


SALES OFFICES IN ALL PRINCIPAL CITIES © FACTORIES AT ST. LOUIS 20,MO. AND TORONTO, ONT., CANADA 
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EDITORIALS 


ls 480 the Future Residential Voltage? 


Economic justification for boosting residen- 
tial service voltage to 240/480 depends upon 
customer wiring and equipment. The only hope 
is enough savings on the premises of each con- 
sumer to pay for individual autotransformers. 
Thus concludes a new survey of long range possi- 


bilities in distribution. 


Superior ability of the higher voltage system 
to start 5 and 10-hp motors would endear it to 
any distribution engineer. It can take twice the 
motor hp at twice the distance of the present 


120/240-yv secondaries. 


Similar advantage for steady loading would 
enable it to serve distributed load with half the 


number of transformer locations. And present 


conductor sizes would prove adequate. Savings 
per installed kva of transformer capacity range 


from $2 to $8. 


\dditional savings would be possible in serv- 
ice drops, depending upon the individual cus- 
tomer demand. Where No. 2 would be required 
at 120 240 v for 11.4 kva demand, No. 8 could 
be used for 240/480. 


Potential overall savings range from $2.82 
for a 1.34-kva customer. If secondary capaci- 
tors are an accepted component in the distribu- 
tion system, 480-v units would boost the figure 
to $61.60 for the 11.4 kva customer. Clearly 
the new distribution voltage offers savings to the 
utility industry. Why then should not the change 


he started at the earliest opportunity ? 


_ The joker is that many portable appliances re- 
‘quire 120y. Autotransformers could be pro- 
vided for each customer to vive this voltage on 
his small appliance circuits. But the cost might 
exceed potential savings for over 99° of the 


customers. 


Alternative to autotransformers could be to 


superpose the 480-v secondaries on the conven- 
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tional 120/240-y system. Basic purpose would 
be to serve heat pump installations. But dupli- 
cation of equipment offers no economic advan- 


tage to the utility. 


Predictions of future average annual use per 
customer run up to 10,000 kwhr. Savings would 
run higher at this loading, but still they fail to 
show that 


pay transition cost. And surveys 


120/240-v systems can fill requirements. 


After exploring every angle, the survey con- 
cludes that the only hope for 240/480-v resi- 
dential service is for each consumer to provide 
his own autotransformer. This proposal resem- 
bles that for modern large office buildings. But 
savings in such buildings are enough to justify 
autotransformers in the building wiring. This 


may not be true for a residence. 


The industry now has committees studying 
the various ramifications of the problem and sav- 
ings from an increase in secondary distribution 
voltage. But in studying the opportunities for 
saving it is important that full consideration be 
given to the potential increase in wiring or trans- 
former cost within the home. The cost of pro- 
tective measures required to offset the possible 
hazard of higher voltages must also be con- 


sidered. 


The presence or availability now of 240-, 
in the home provides a solution to most problems 
if this voltage is carried to the appliance. The 
use of high power factor motors is another obvi 
ous method of handling today’s problems. It is 
now evident that single-phase motors may not 
be much more expensive than three phase for 
heat pumps. This is another factor which must 
he considered in studying the secondary system 


of the future. 


We hope that all relevant factors will be con- 
sidered as studies go forward on higher voltages 


for secondary distribution. 





Super-Speed Cooking Is on Its Way 


Pretty soon—maybe—high frequency electric cooking 
will start to move into the American home. At least the 
first step has been taken in that direction 

The Tappan Stove Co announces production of what is 
claimed to be the first electronic ranges designed for use 
in the home kitchen. Some are now in trial use in typical 
homes where they cook the three family meals daily. High 
price will restrict the market for a while. Because of this 
Tappan will turn out only a limited number of the new 
ranges this year but expects to get into quantity production 
in 1955 

When, as, and if electronic cooking becomes common 
cooking timetables and methods will be revised. In the 
high frequency oven cheese melts in five seconds. A potato 
is baked in five minutes and a cake in three. The noble 
16-lb Thanksgiving turkey needs only 75 minutes to be 
ready for the table, stuffing and all. Meats and vegetables, 
all foods; can be cooked in the china dishes from which 
they are served, and the housewife can say “good bye” to 
pot washing 

This is indeed a rosy prospect for the one who prepares 
the food for the table, but how about the one who pulls 
up a chair and “falls to’? Will the passionate lover of food 
smack his lips in gustatory anticipation at the sight of an 
electronically broiled steak? He and all his progenitors 
back beyond the dawn of history have been used to food 
cooked from the outside in. How will he react to food 
cooked from the inside out? 

The proof of the pudding is not in the manner and 
method of its preparation but in the eating of it. Elec- 
tronic cooking may save time, save work, perhaps even 
save money when its equipment and technique are fully 
developed. But will it excite the salivary glands to pour 
forth their juices, titillate the taste buds, and give poets a 
theme for rhapsody? On the answer to this question de- 
pends the future of high frequency electric cooking. 


Railroad Electrification Ahead? 


In a reappraisal of the economics of railroad electri- 
fication, H. F. Brown and R. L. Kimball, Gibbs & Hill, 
demonstrated in a recent AIEE paper that a 300-mile, 
two-track line operating on 25-kv, 60-cycle power could be 
electrified, on a long-term basis, at a saving of $6,600,000 
over diesel-electric locomotives. This was based on a 20- 
year life for the diesels and a 40-year life for the elec- 
trics. It was computed that 10¢ oil results in an energy 
cost of 9 mills per kwhr, a price higher than charged under 
some present railroad power contracts. Load factors for 
rail traffic have improved so that even with the demand 
charge added the advantage can still be a mill per kwhr 
in favor of electric operation. Maintenance 
projected as half as much for electric as for diesel loco- 
motives. The authors concluded that electrification can 
compete in the future through savings in lower motive 
power maintenance 


costs were 


costs, lower engine-terminal 
lower power costs, and lower fixed charges 
Europe, India, South America, and South Africa are 
steadily enlarging their mileages of railroad electrification. 
They may have better reasons for doing so than the 
USA has at the moment, or better yet thinks it has, for 


electrifying. The day may not be too far away, however, 


costs, 


68 


when the relative differentials in fuel costs, in line and 
motive power maintenance could swing the pendulum here 
convincingly in the direction the rest of the world has 
been going. 


Excitation in an Unusual Form 


Sliding contacts are avoided whenever and wherever 
possible in electrical circuits. But up to now it has 
not seemed feasible to eliminate the commutator and 
slip-ring combination in the ac generator and its exciter. 
Both could be eliminated together however if a feasible 
rectifier could be mounted on the shaft of the turbine 
generator and rotate with both the exciter and generator 
armatures. The rectifier would convert the ac inherently 
generated in the exciter armature into the dc amperes 
needed for the alternator field. The leads to convey the 
latter would run along or inside the shaft and employ solid 
connections at both ends inasmuch as the rectifier discs 
would rotate with the two machines. 

To reassure the skeptics that this is not exactly the rav- 
ing of a paranoic editor, may it be said that this un- 
usual form of excitation is reported to have been executed 
in practice. At least one such unit has been assembled 
in the form of 10-in. selenium rectifier discs comprising a 
full-wave, 3-phase unit to supply excitation to a 30-kw, 
60-cycle, 1,800-rpm diesel-alternator set. Whether the 
assembly could be scaled up to meet the excitation needs 
of a 200-Mw turbine-generator is not established. Neither 
is it established that there is anything wrong about pre- 
vailing excitation apparatus that so revolutionary an alter- 
native needs study in order to escape their defects. 


Research in Solids Ils Needed 


Strangely enough more is known about matter in the 
liquid and gaseous states than in its solid state. Physics 
courses across the country have focused on fluid charac- 
teristics of matter to the comparative exclusion of attention 
to the solid state. Much of the knowledge of the solid state 
used in design by the engineer is of empirical origin. Prac- 
tically every item of information used by the structural 
engineer, for example, is based on test results. As for the 
electrical engineer he still does not know the details of the 
mechanism by which a metal conducts electricity. 

The educators are awakening to this neglect largely 
because the new nuclear art will progress faster if the 
behavior of solids, particularly those of crystalline struc- 
ture, is explored. A preliminary meeting, March 8-10, at 
the University of Illinois was the forerunner for a larger 
gathering to be held June 21-26 at the Carnegie Institute 
of Technology at Pittsburgh. The National Science Foun- 
dation has granted financial support for the programs. 

Out of this should come inclusion of solid-state physics 
in the undergraduate programs and, almost assuredly, a 
stepping-up of research in the field. Maybe then the 
electrical industry can look to benefits in the field of 
conductors as great as those that have come from the 
synthetics and polymers in the dielectric and resin sector 
and from greatly improved magnetic materials in the 
magnetization sector. Must it always be assumed that 
conductor resistance has been preordained and nothing 
can be done about it? 
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THE ELECTRICAL WEEK 


The Issue’s News Highlights . . . Northwest Governors’ 


Committee endorses engineering report calling for 


6.4 million more kw in area by 1963-4. 


Recent order issued by Interior is designed to clarify 
Pear! 


order curtails BPA activities 


BPA marketing policy, declares in denying 


Work is expected to start this year on coal pipeline 
from Pittsburgh Consol mine to CEI power plant 


Reports are circulating that William A. Sutherland, an 
Atlanta attorney and a former TVA counsel, is being 
considered for TVA chairman post. Before leaving 
for Europe last week, Sutherland told EW he knew 
“nothing whatever about it.” 
these reports could not be confirmed. 


As EW went to press, 


North American Co, 64-year old utility holding com- 
pany, is expected to go out of business early next 
year. Its common stock will be exchanged for its 

holdings in Union Electric Co of Missouri on a share- 

for-share basis. It will sell its subsidiary, 60 Broad- 
way Building Corp, to The Hanover Bank for $3.1 
million. Its holdings in Muzak Corp and Hevi Duty 

Electric Co will probably not be converted into cash 

before NA is liquidated and will go to Union along 

with $5 million in cash 


1 an 


Morrison-Knudsen Co was chosen to complete Box 
Canyon Dam on Pend Oreille River, Washington, 
after Pacific-General-Shea Co, original contractor, 
and Pend Oreille County PUD dissolved their agree- 
ment over time needed to complete spillway. 


ML 


Barring a worldwide holocaust, AG&E’s Pres Philip 
Sporn said it was inevitable that AG&E’s peak de- 
mand and sales would double in “the relatively near 
future,” possibly 10 to 12 years hence. 


Westinghouse Electric has reported sales are up 6.4% 
in first quarter of 1954 as compared with like quarter 
of 1953; net income is up 55.9% 


Lewis, Snohomish, Grays Harbor, Pacific, Benton, and 
Franklin County PUDs and IBEW-AFI 


to a 2% 


have agreed 
REA has 


increased wages of journeymen 3¢ an hour. Chelan 


wage increase. Benton County 
County PUD has instituted, with employee approval, 
a health-and-welfare plan costing the PUD $10.10 a 
month for each employee in lieu of wage hike 
Settlement of Justice Department’s anti-trust action 
against Alcoa and Aluminum, Ltd, guarantees U. S 
independent fabricators a minimum supply of 110,- 
000 tons of Canadian aluminum for each of next six 
years. Consent order, which gives preference to 
fabricators over Alcoa, does not cancel the U. S. 
firm’s six-year contract for 600,000 tons of the metal 
valued at about $240 million. 
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Off the Washington Wire 


At closed-door sessions 
last week Interior, Georgia Power, and Georgia co-op 
representatives were attempting to thrash out a plan 
for disposal of federal power in Georgia. The nego- 
tiators considered proposals to modify the Interior 
plan for selling the power to Georgia Power for trans 


mission to the co-ops and other preference customers. 


Under new rules for marketing non-firm power from 


federal projects in the Missouri Basin, preference 
customers will still get the first crack at purchasing. 
But the sales will be set up in blocks. After all prefer- 
ence customers who want it have acquired their first 
250-kw block, non-preference customers will be given 
a chance for a 250-kw block. Next block of power 


will be handled on same basis. 


Interior Department is asking for a supplemental ap- 
propriation to permit SPA to continue interim con- 
tracts for purchase of power and use of transmission 
lines from generation and transmission co-ops in 
Missouri and Oklahoma 


designed to give co-ops stop-gap aid until they can 


The interim contracts are 
work out arrangements with area electric companies. 


Army Corps of Engineers and Interior are urging 
approval of Libby Dam and reservoir with an initial 
power installation of 600,000 kw and ultimate in- 
stallation of 800,000 kw. New site for Libby is about 
four miles upstream on the Kootenai River from the 
original site. First step is to get Secretary of State 
John Foster Dulles to submit the proposal to the In- 
ternational Joint Commission since the project would 
affect stream flow in Canada. 


Interior Department awarded a $60,300 contract to 
Brown Boveri Co for a 230-kv circuit breaker for 
Reclamation Bureau’s Jamestown, N. D. power sub- 
station Another foreign firm, English Electric 
Export & submitted 
$1,946,410 to Army Corps of Engineers for two a-c 


Trading Co lowest bid of 


generators for Chief Joseph Dam. 


Nuclear fuel will be supplying only 2 to 10% of our 
power needs if conventional fuels do not 
1975, AEC’s Henry D. Smyth 


told a Business Economists’ Chicago conference. He 


costs of 


rise appreciably by 


assumed technical progress in next 20 years will bring 

nuclear power costs down to 4 to 8 mills per kwh 
Executive Changes—Reid Gardner, president of Cali 
fornia Interstate Telephone, was elected president of 
Southern Nevada Power to succeed Sam 
Brig Gen O. E. Walsh will assume a 
vice presidency with Portland General Electric when 


I awson, 
resigned 


he retires from Army Corps of Engineers in July 


F. Warren Cooper, comptroller of Public Service 


E&G was appointed vice president and comptroller 
Indianapolis P&L elevated W 


T. Richards from 
sales manager to sales vice president. 





NW Power Needs Shown in Governors 


Policy committee endorses findings of engineering sub- 
committee, calls for development of 6,402,000 kw of new 
dependable capacity by 1963-4 required to meet load growth 


Development of electric power sup 
ply to meet load growth expected to 
require 6,402,000 kilowatts of new 
1963-64 has 
North 


Com 


dependable capability by 


been called for by the Pacific 


west Governors Power Policy 


mittee 


The new organization, striving to 


get partnership programs off the 


ground and avert predicted regional 


power deficits 


adopted the report of 
Vic 
The 


group asked the engineers to prepare 


its engineering 
toria, B. ¢ 


subcommittee at 
meeting April 21 


a new list of the most 


feasible—and 


least hydroelectric 


objectionable 
projects which could be pushed by the 
private companies, public utilities, and 
local federal 


State, and 


agencies co- 
The 


June 23-24 when 
the committee meets next in Spokane 


operating with the governors 


new list is due back 


Report of Engineers The engineer 


ing report, the work of 25 specialists 


of power systems and agencies of Ore 


Idaho 
Utah, and British Columbia 
D. ¢ 


discussed last week 


gon, Washington, 


Montana, 
Was Car- 


ried to Washington, 


where it 
was briefly at in- 
formal with Interior 
Secretary Douglas McKay and Under- 


secretary Ralph Tudor 


conferences 


The report represents agreement on 


facts involving: (1) new power re- 


1963-64, (2) the 


powel 


quirements through 


potentialities of new sources, 
and (3) progress of efforts to resolve 
with 


problems associated 


upstream- 


downstream benefits and recommen 


dations 


Summary of Findings... In a sum 
mary of findings, the engineers stated: 

Load data assembled by the Engi- 
neering Committee is for the Pacific 
Northwest area and includes all loads 
in the states of Idaho and Washington 
and major parts of all load in Utah, 
Montana, Oregon, and British Colum- 
bia. It is found that 


a peak demand 


these loads, on 


basis, have grown 


from less than 700,000 kw in 1920 to 
about 7,143,000 kw in 1953, which 
is equivalent to an annually com- 
pounded rate of growth of 7.39% per 
year. 

“The ten-year estimate, 1953-54 to 
1963-64, reached 13,545,000 kw in 
1963-64 and equals a 6.62% com- 
pounded rate of increase per year for 
the next ten years. The Engineering 
Committee believes that in planning 
future resources these estiinates should 
be considered to represent minimum 
load requirements. 

“With power re- 
quirements, analyses show that exist- 
ing power 
under 
scheduled, if 


respect to new 


and those 
and __ definitely 
kept on schedule 
carry estimated 
1959-60. 


resources now 
construction 
can 
firm loads through 
In order to assure carrying 
estimated firm loads in the 
1960-61 through 1963-64, 
firm will be required in 
amounts which will total not less than 
2 million kw of dependable capacity 
by 1963-64. To provide this amount 


of new dependable hydro capacity by 


period 
additional 
power 


1963-64 will require starting construc- 
tion on 3 million to 3.5 million kw of 
new installed hydro machine capacity 


Project List No. 1 Drawn Up for Northwest Governors’ 


Among the projects on the engi 
neers’ No. 1 list are the following 
major projects 

Libby on the 
Montana 


Corps 


Kootenai river in 


authorized for Army 


construction and _ presently 
delayed pending Joint International 
Commission agreement It would 
require 7 years to build, have 5,010 
000 acre feet of storage and 600,000 
kw of capacity and cost $263,700, 
000 
Clark Fork in 
FPC 
Water Power 
$80 million 
Pend Oreille 
preliminary 
Seattle for 


deve lopment 


Noxon on Mon 
held 


Co, 


tana, preliminary 
by Washington 


320.000 kw 


permit 


cost 
river 
FPC 
§70,000 


conflict 


Boundary on 
in Washington 
permit granted 
kw but may 
with mining interests 


Wells on 


ington 


in Wash 
located between Rock Island 
Chiet 


the Columbia 
and 


Joseph; preliminary pet 


70 


mit applied for by Puget Sound 
Power & Light for 392,000 kw; cost, 
$215.5 million 

Rocky Reach, permit applied for 
by Chelan PUD; 585,000 kw; cost, 
$303,500,000: 


require 8'/2 


construction would 
years 

Priest Rapids on Columbia, au- 
Corps; 954,000 kw: 
$344.750.000. It is involved 


in legislation before Congress to per- 


thorized for 
cost, 
mit Grant PUD and others to con- 
struct 

Brownlee, Oxbow and Hells Can- 
The 


hearing 


yon (lowhead) on Snake river 
FP¢ 


on Idaho Power Co application for 


three are involved in 


license. They would have capacity 
of 360.000 kw. 151.000 kw 
208,000 kw respectively 

Cliffs 


Clearwater 


and 


Penny and Bruces Eddy 
Idaho 
are sought by five companies form- 


Northwest 


sites on River in 


ing Pacific Power Co 


May 3, 


Dams would require 62 years to 
build, develop 240,000 and 292,000 
kw. 
Lower Granit, Little 
Lower Monumental—all 


Corps 


Goose, 
authorized 
projects on Snake river in 
Washington. They 
total 540,000 kw at 
million 


would develop 
$364 
All are linked to slackwater 
navigation plans for Snake 


and are opposed by fisheries inter- 


cost of 


lower 


ests, 

Ice Harbor, 
project on Snake, 
$137.700,000 


authorized Corps 
195,000 kw: cost, 
Planning is in ad- 
vanced stage 

John Day on lower Columbia be- 
tween Washington-Oregon, author- 
ized 


700,000 


Corps project costing $461,- 
It would develop 1,105,000 
kw and is under study as joint fed- 
eral-local partnership project 

Pelton Dam on river 
in Oregon; license granted by FPC 


Deschutes 
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Report 


in the six-year period between July of 
1954 and July of 1960. Looking be- 
yond 1963-64, construction of depend- 
able capacity must be continued at a 
rate which is not less than 650,000 kw 
per year from 1960 onward. 
“Regarding potentialities of new 
hydro power sources, Pacific North- 
west construction agencies and utilities 
have indicated, by steps taken, definite 
interest in developing 45 new hydro 
projects. These projects are either 
authorized for federal construction, 
or have Federal Power Commission 
for non-federal public and 
private company construction, or they 
are projects for which preliminary per- 
mits for investigation have been 
granted, or they are projects for which 
licenses or preliminary permits have 
been applied Total installed 
capacity of the 45 projects would be 
8,359,000 kw. For projects compos- 
ing 3,636,000 kw of this total installed 
capacity, a construction period of six 
years or longer would be required be- 
fore any dependable capacity could be 
obtained. The remaining 4,723,000 
kw of installed capacity would require 


licenses 


for. 


construction periods of two to six 


years. 


Committee 


to Portland General Electric Co but 
this 108,000-kw project is blocked 
by Oregon Fish Commission refusal 
to grant okay on fish preservation 
facilities. 

Round Butte, a Portland General 
Electric proposal related to Pelton, 
would develop 225,000 kw but is in- 
volved in Pelton litigation issues. 

Beaver Marsh, Carmen and Smith 
River, preliminary permit granted to 
Eugene Water & Electric Board for 
McKenzie river development. 

Yake and Merwin Dam additions 
planned by Pacific Power & Light 
Co; 198,000 kw. 

Mossyrock and Mayfield on Cow- 
litz river in Washington by City of 
Tacoma. Two structures would pro- 
vide 460,000 kw. FPC licenses 
granted and U. S. Supreme Court 
recently upheld the right to go ahead 
with work in the projects. Cost sur- 
veys being revised. 
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“In addition to the 45 hydro proj- 
ects presently proposed, 25 others, 
some of which are alternative to the 
foregoing, are considered by one or 
more Engineering Committee repre- 
sentatives to be possible of construc- 
tion to a producing some 
dependable capacity by 1963-64. Con- 
struction periods of these would range 
from three to eight years.” 


stage of 


Upstream-Downstream Dispute .. . 
The report took note of progress be- 
ing made toward resolving upstream- 
downstream questions. Examples in- 


cluded drafting of articles for the 
Columbia Basin Interstate Compact 
Commission and the Federal Power 


Commission task force which is work 
ing with basin utilities 
there 
coordination 


But the engi- 
neers concluded could be 
provement in 
international 


attention. A 


im- 
and that 
needed 


aspects special 


series of recommenda 























tions was approved by the governors’ 
for 
support of amendments to the Federal 


committee except one advising 
Power Act proposed by Eisenhower. 
The President, in his Budget message, 
suggested licensees which benefit from 
headwater projects, either public or 
private, make annual payments to the 
upstream developer. At the present 
time, the is not 
required to make such payments. 

The engineering committee stated 
such a change would “equally recog- 
nize 


federal government 


each water developer and 
simplify fundamental engineering eval- 
uation of projects.” Peter Spowart, 
Seattle City Light, and V. B 
City 
was premature. 
Arthur B. 


“susceptible to misinterpretation.” 


Jones, 


Pacoma Light, said the sugges- 


tion Washington’s 


Gov Langlie declared it 


Set of Principles Asked .. . The engi- 


neering committee noted that resolv 


Eminent Membership Conferred on Black 


Pres James B. Black (center), accepts Eta Kappa Nu eminent member certifi- 


cate from Dr Eric T. B. Gross, national president of the association 
the presentation, made April 20, is Dr Jesse I 


of Eta Kappa Nu. 


Witnessing 
Hobson, national vice president 


Eminent membership was conferred upon Black “in recognition of technical 
attainments and contributions to society through outstanding leadership in the 


electrical engineering profession.” 


In an address at the anniversary and initiation banquet of the association's 
Mu chapter, University of California, the PG&E president declared that large 
companies offer plenty of opportunity to the young engineers and that they 


need have no fear of being submerged in the organization. 


He cited electric 


utilities as an example of a field of wide opportunity. Responsibility of bringing 


along new engineers belongs to industry, Black also emphasized. 







ing upstream-downstream issued could 
contribute vastly to expedite water re- 
sources development, particularly 
S.-Canadian 
Libby the 
and Canada’s Arrow Lakes and 
Creek 


tion of a standard set of equity prin- 


those affecting U dis- 


putes 
U.S 
Mica 


posed by Dam in 


The report urged crea- 


ciples for application to international, 
interstate, and interproject phases and 
these be developed as a guide before 

legal 
Tables 
No. | 


in that 


any precedents are established. 


on potential resources lists 


and No, 2 were comprehensive 


data on the project, location, 


tream and sponsoring unit and pres- 


ent status were included along with 


estimat stor- 


of development period 


age usable for power, total generating 


capacity, cost estimates. A _ special 


bracket commented on conflicts. fric 


tons 


opposition to other 


projects 
Gov Len Jordan of Idaho estimated 
30 of the 45 List No. 1 


would be required to give the region 


projects on 


the additional 6 million kw called for 
in the 
No 


report. (Major projects on list 


| appear on pages 70-71.) 


Niagara Mohawk Denies 
Charge Made by Moses 


Niagara Mohawk Power Corp, in a 
letter to Sen Edward Martin, chair 
Senate Works Com- 
denied Robert 
that private 
have Niagara 


man of Public 
mittee, 


Moses 
utilities 


charges by 
the 


expk vited 


over years 
the 
frontier 

The committee is considering sev- 
eral bills providing for the develop- 
ment of additional power at Niagara 
Falls. Moses chairman of 
New York State Power Authority, ad 
vocates development of the power by 
New York. Niagara Mohawk is one 
of the five New York utilities seeking 


who is 


permission to develop the power 
The letter branded the Moses’ state 
ments “reckless” and “unsupportable.” 


It cited as evidence statements con 
tained in Senate and House documents 
of several decades ago that the power 
companies have cooperated with gov 
ernment commissions to preserve and 
the falls. And 
acquisition of property 

Bridge to Schoellkopt 
letter out, Ni 


agara Mohawk has razed factories and 


enhance the beauty of 
with gradual 
Rainbow 


Station, the 


from 


pointed 


objectional structures 

Niagara Mohawk’s letter was signed 
by A. T 
utility, and was sent to the commtite: 


O'Neill, vice president of the 
on behalf of the five companies 


72 


Bell Lab Develops Solar Battery 


C. S. Fuller, a chemist; D. M 


Chapin, an electrical engineer; and G. I 


Pearson, physicist, left to right, operate a record player with their invention— 


a sunshine battery that produces electricity 
Telephone Laboratories in Murray Hill, N. J., 


during demonstration at the Bell 


last week. This experimental 


solar battery uses strips of wafer-thin silicon about the size of common razor 


blades 


These strips are extremely sensitive to light 


They can be electrically 


linked together and can deliver power from the sun at the rate of 50 w per sq 


yard of surface 


Schemes for converting solar 


popular subject for invention 


energy 


The inventors use here an electric light in place of the sun 


into electrical energy have been a 


What is perhaps the first of the early patents 


for converting solar energy into electrical energy and then storing it was issued 
to Edward Weston, founder of Weston Electrical Instrument Corp. Sept. 4, 1888. 
Weston’s scheme used a thermopile and storage battery 


Interior Order Clarifies 
BPA Responsibilities 


Government spokesmen last week 
denied that 


a recent Interior Depart- 
is designed to ban further 
hydroelectric 
the Pacific 


ment order 
federal construction in 
Northwest or shear Bonne- 


ville Power Administration of its plan- 


ring functions 


BPA 
Pearl 


ubcommittee 


Administrator 
teld a Senate 


William A. 
Appropriations 
that the or- 
April 14 is designed 
inly to clarify BPA power market- 
responsibilities 
The reply to 
questions from Sen Warren G. Mag- 
nuson (D-Wash.) who said the order 


executive 
der published 


statement came in 


had been interpreted in his state as a 
BPA activities 
Interior 


curtailment of 
Other 
that the 


officials explained 


order signed by _ Interior 


Secretary Douglas McKay does dras- 
tically reduce many of the powers and 
responsibilities conferred upon BPA 
by past Democratic Administrations. 

Among those deleted by the 
order is one which appears to be an 
open invitation for public bodies to 
take over electric company systems in 
the BPA Written by the 
Interior Secretary Harold Ickes, it di- 
BPA to make provisions in 
power sales contracts with privately 
owned utilities * 


new 


area. late 


rected 


‘so that such contracts 
will not adversely affect public bodies 
and cooperatives which may exist or 
thereafter be organized and which 
may desire to become purchasers of 
power from the administrator in the 
area served by such private utility 
company.” 

Also revoked by the McKay direc 
tive are a series of other Ickes sug 
gestions and orders to BPA which 
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appear to have been designed to pro- 
mote public power at the expense of 
privately-owned utilities. Ickes, for 
instance, directed the BPA adminis- 
trator to: 

“(a) Assist public bodies and co- 
operatives who are purchasers or po- 
tential purchasers of electric energy 
from the administrator in the acquisi- 
tion of facilities and dis- 


or portions 


electrical 
tribution systems, any 
thereof: and 

“(b) Render to purchasers and po- 
tential purchasers of electric energy 
from the administrator services per- 
taining to the financing, operation, or 
maintenance of facilities and equip- 
ment for receiving, using, or distribut- 
ing electric energy or to the sale of 
such energy.” 

Besides revoking these directives 
which were theoretically in force until 
month, the McKay order also 
the hydro projects 
which BPA is to market power. 
in BPA’s 
responsibilities in this regard 
BPA had 
been charged with marketing power 
all the Columbia 
As a matter of actual practice, 
Reclamation Bureau has been doing 


last 
from 

No 
actual 


specified 


change was made 


Under previous orders 


from projects in 
Basin 


the marketing from such projects as 
Prosser, Minnedoka, Palisades, Black 
Canyon and Anderson Ranch. 

Under the new directive Reclama- 
will market power 
and BPA will 
power from the Bonneville 
project, McNary, Hungry Horse, 
Albeni Falls, Big Cliff, Chief Joseph, 
Detroit, Lookout Point, the 
Dalles, Coulee Dams and 
Chandler plant of Yakima project 


tion continue to 


from these projects 


market 


Dexter, 
Grand 


Correction 

In a story appearing in the April 
World (pp 
Wash- 
* a quotation was moved 


Electrical 

“BPA Challenged 
ington State 
out of 


19 issue of 
104-5), by 
its proper position and thus 
attributed. The fol- 
was made by Gov 
Arthur B. Langlie of Washington and 
Power Administrator 
indicated in the story 


was incorrectly 


lowing statement 
not Bonneville 
William Pearl ; 
“IT can’t see how Washington is going 
to grab anything but higher cost proj- 
ects that would have to be integrated 
into the make them eco- 
nomically We're certainly 
not trying to wreck a (regional) pro- 


system to 


feasible. 


gram we've spent five or six years to 
build.” 
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Work Slated on Coal Pipeline 


Construction of line from Pittsburgh Consolidated Coal Co 
Cadiz mine to CEI Eastlake plant expected to begin this year 


Construction of 110-mile coal pipe- 
line from the Cadiz, Ohio, strip mine 
of Pittsburgh Consolidation Coal Co 
to the Eastlake, Ohio, power plant of 
Cleveland Electric Illuminating Co is 
expected to begin this year. 

The pipeline will cost Pittsburgh 
Consol “well over $10 million.” CEI’s 
end of the project will be a $2-million 
receiving plant in Eastlake, to dehy- 
drate the coal as it comes in. Building 
of the latter facility will start in 1955, 
with the entire operation slated for 
completion in 1956. CEI will 
exclusive use of the pipeline. 


have 


Cuts Shipment Costs . . . CEI engi- 
neers believe shipment of the coal 
through pipe will cut $1.25 per ton 
from the current railroad coal rate of 
$3.07 per ton from Cadiz to Eastlake. 
[his would amount to a yearly savings 
of approximately $1.5 million. CEI 
and Pittsburgh Consol will share this 
“combined savings” in an as yet un- 
announced proportion. 

CEI Pres Elmer Lindseth says the 
reduction in for power 
should make northeastern Ohio more 
attractive to industrialists looking for 
new locations. The utility firm has a 


coal escalator clause in its power rate 


coal costs 


to industrial and large commercial 
users, who take about 75% of the 
company’s current power output. At 


present, cost of coal to CEI is around 
$6.50 per ton, including shipment. 
Working jointly on the final piping 
and dehydrating problems, Pittsburgh 
Consol and CEI engineers have now 
arrived at what they believe is work 
able method. Their studies have been 
turned over to a large New York engi- 
neering firm experienced in oil and gas 
pipeline construction, for evaluation 
That company’s 
within two months 
CEI have a 
verbal agreement on going ahead with 
the project, with the 


report is expected 
In the meantime, 
and Pittsburgh Consol 
details on coal 


pricing, etc., yet to be worked out 


Pipeline Operations . . . Buried 3 ft 
deep, just below the frost line, the 11 
in. dia pipeline will move 4,000 tons 
of coal per day in a slurry mixture of 
50% coal and 50% 


water at a pres 


sure of 1,000 TH psi and a speed of 


8 ft per sec. Lar gest coal pal ticle in 
the pipe will measure “% in. in di- 
ameter Yearly capacity, allowing 


10% downtime for maintenance, will 


be abut 1,250,000 tons of coal. 


RR’s Reported Asking 
Coal Freight Rate Cut 


Cleveland Electric Uluminating 
Co reported at a stockholders meet- 
ing last week that railroads carry- 
Ohio 


were asking permission from Inter- 


ing coal into northeastern 


Commission and 
Utilities 
industrial 
14¢ a ton. 


state Commerce 
Ohio Public 


to reduce 


Commission 
coal freight 


rates 


Slack coal will be used in the pipe- 
line. Coal will move from the strip 
mine directly to the adjacent prepara- 
tion plant, will be crushed if necessary 
to Y% in. size, mixed with water and 
sent on its way. 

When the coal arrives in Eastlake, 
the pipeline will lead directly to one 
the 
sludgy mixture will be allowed to set- 
tle. 


troughs 


or more filtration bins, where 


Excess water will run off through 
the the 
heavier coal particles, now bunching 


on side, allowing 


together in a sticky mass, to settle 


out. A paddle-wheel scraper removes 


this mass from the bottom of the bin, 


ind it is pumped out through a hole 
in the bottom. Sludge then moves 
on a conveyor to a pan A large 


steel cylinder, punctured with many 
tiny air holes, then dips into the pan, 
the whirls it 


Much cf 
the 


picks up sludge and 


around to another conveyor 


the moisture filters through air 


holes and is drawn off 


Coal Heated ... The second conveyor, 


so-called “chain-grate stoker,” travels 
under a furnace, heated so that the 
passing coal is dried out but not 


ignited 
300P 

After this operation, the dried coal 
which 


Temperatures are kept below 


now has moisture content of 


around 5%, is pulverized to powder 


and blown into the burners 















DELICATE INSTRUMENTS on evaporation station are checked by Carl Vetter, Joseph Vetias 


Calculating Evaporation Losses 


EVAPORATION EQUIPMENT 


in Lake Mead is inspected by Vetter, chief of water control 


@ Lake Mead loses 900,000 acre ft 
of water a year through evaporation 
about 7 ft from its top surface 

These are the figures resulting from 
studies by the U. S. Geological Survey 
and Weather Bureau in co-operation 
with the Office of River Control, Bu- 
reau of Reclamation, over a_ 12- 
months’ period. 

Although more water is lost each 
year by evaporation from this world’s 
largest reservoir than most reservoirs 
hold when full, the loss is much less 
than would occur from a shallower 


reservoir of the same volume 


New Methods... Two new alternate 
methods of determining reservoir 
evaporation losses which have been 
tested at Lake Mead show close agree- 
ment and both confirm previous esti- 
mates of water losses from the reser- 
voir, it was announced last month by 
Interior Secretary Douglas McKay. 
The new methods have been de- 
veloped in recent years of research by 
scientists and engineers of the Depart- 
ment of the Interior and Navy De- 
partment. The studies are considered 
particularly important in light of the 
growing demands for the limited sup- 
ply of water which is available in most 
of the western states and the need of 
locating reservoirs where evaporation 
losses would be held to a minimum. 
One technique tested at Lake Mead 
kept an accounting of all incoming 
and outgoing heat energy, the differ- 
ence being that utilized from evapora- 
tion. The other method required 
measurements of the amount of water 


vapor leaving the reservoir surface. 


Results Compared . . . Of major con- 
sequence was the comparison of the 
results of these new tests with previous 
estimates. The previous estimates had 
indicated evaporation losses ranging 
from 5 to 9 ft with later estimates cen- 
tering at about 7.5 ft of loss in depth. 
Thus, the new techniques permit the 
firming up of present estimates of loss 
of water by actual measurements. 

Although there is no known prac- 
ticable way of preventing evaporation 
losses, they can be minimized by 
judicious reservoir location and design. 

Further cooperative studies are 
planned by the Geological Survey, Bu- 
reau of Reclamation, and the Weather 
Bureau to obtain additional informa- 
tion concerning the effect of geo- 
graphical location, altitude, size, shape 
and depth of reservoir and other fac- 
tors upon evaporation 





Preference Issue Debated 


Ellis proposal for ‘recapture’ clause almost adopted by 
Senate group. Interior given chance to fight move 


Interior Department last week was 
given a chance to head off a move by 
federal power advocates to put Con- 
gress on record as favoring an iron- 
bound insure 
public bodies and cooperatives top 
and continuing priority to purchase 
federally produced electric power. 


preference clause to 


Final decision on the issue had not 
been made at middle of last week. 

The situation developed this way: 

Earlier this year bills were intro- 
duced in House and Senate to provide 
for from Falcon 
Dam on the Rio Grande River. These 
provided that Interior would market 
the Also in the bill was the 


conventional preference clause giving 


marketing power 


power 


public bodies and cooperative priority 
to purchase the power from the fed- 
eral dam. It was same clause as con- 
tained in 1944 Flood Control Act and 
1939 Reclamation Projects Act. 

The House Interior Committee held 
hearings this month with no 


witnesses appearing in opposition. 


earlier 


Ellis Recommendation . .. After these 
hearings were closed, Clyde T. Ellis, 
the National 
Rural Electric Cooperative Associa- 


executive manager of 
tion submitted a statement which went 
into the record without comment or 
opposition testimony. Ellis asked: 
“First that if an amendment be 
adopted to the bill it should provide 
that if any power is sold from this 
project to non-preference customers, 
that it be sold by the marketing agency 
upon the condition that the preference 
customers shall have the right to such 
power upon showing a need for the 
power in the future, and that this right 
shall be protected by the so-called 
‘recapture or withdrawal clauses’ in 
any Of course, 
reasonable notice should be given to 


such sales contracts. 


the non-preference customer of any 
such demand.” 

Ellis continued: 

“It is suggested that a better pro- 
cedure might be to incorporate such 
language in the report accompanying 
the bill rather than as an amendment. 

“It is suggested that language be 
adopted by this committee in the com- 
mittee report that will accompany the 


ELECTRICAL WORLD © May 3, 1954 


bill which will show that this act pro- 
vides for preference for cooperatives 
and public bodies as set out in the 
Flood Control Act of 1944 and the 
Reclamation Project Act of 1939. Re- 
cently, there have been different in- 
terpretations expressed as to what is 
meant by the preference language in 
the various power marketing statutes. 
Giving preference to cooperatives and 
public bodies, that such preference 
language wherever used shall have the 
same meaning and be applied in the 
same manner, except only where the 
statute clearly and unequivocably 
states otherwise: that the purpose of 
the preference provision is to insure 
that the electric 
will be marketed and made 
available for benefit of public bodies 
and cooperatives at all times, subject 


power and energy 


will be 


only to such requirements of notice 
as may be necessary to permit satis- 
factory planning.” 

The 
took 
tion. 


Interior subcommittee 
of the 


As a compromise it is now con- 


House 
note Ellis recommenda- 
sidering an amendment which would 


direct a House Interior Committee 


review of any contracts negotiated for 
sale of Falcon Dam power within the 
U. S. Final action is 
still pending on the House side. 


subcommittee 


Proposal Almost Adopted .. . It was 
in the Senate that the Ellis suggestion 
was nearly adopted by the Senate Pub- 
lic Works subcommittee. 
only 10 to 15 
minutes were held on the bill. 
approved by the subcommittee and a 
tentative favorable report pre- 
The matter came full 
committee late last month. 

At that point, Sen Wayne Morse, 
As re 
quested by Ellis, Morse asked to have 


Hearings lasting 


It was 


was 


pared. to the 


(Ind-Ore.) moved into action 


the Ellis interpretation of the prefer- 
ence clauses incorporated into the re- 
port which would accompany this bill 
to the Senate floor. 

The committee had already nodded 
approval when Sen Francis Case 
(R-S. D.) into the room. He 
succeeded in holding up the report 


came 


containing the Ellis language until In- 
terior could make a study and com- 
ment on it 

If the Ellis had 
and there is still a possibility that it 
can, it 


move succeeded, 


would seem to ban any firm 
contracts for the sale of federal power 
utilities or industries. It 
would give public power groups and 


to private 


co-ops a first and continuing priority 
to purchase federally produced power 


POWER BRIEFS IN THE NEWS 


@ California legislature at its ses 
sion which ended last month granted 
$667,056 to the 
complete studies on whether or not 
it would be feasible for the state to 
build the $1.2 billion Feather River 
project. The project, which includes 
and power plant, 
transporting 


State engineer to 


a dam envisages 
northern Cali- 
fornia water into water deficient areas 
as far south as the Mexican border. 

@ Cuba’s Financiera 


surplus 


Nacional has 
loaned $8 million to the Cuban Elec- 
tric Co development purposes 
The loan supplements a $12-million 
loan made to 
World Bank. 
@ Washington Water Co 
build a service center in 
northeast Spokane to consolidate 14 
offices scattered throughout the city. 
Ground floor of the structure will be 


for 


the company by the 


Power 
plans to 


175 x 400 ft and the second floor will 
be about half that area 
be enlarged later 


Building may 
Initial cost of center 
is estimated at $1.2 million 

@ Federal 


month 


last 
ruled Energy Accumulation 
and Exchange Corp, New York, N. Y., 
must apply for and accept an FPC 
license before it can start building a 


Power Commission 


proposed hydroelectric project on the 
shore of Lake Erie in Chautauqua 
County, N. Y 


generate 


Proposed plant would 
power by releasing water 
from a reservoir to be built at in the 
Allegheny Hills about 4 miles inland 
from Lake Erie near Brocton. The 
company plans to build a series of 
large pipes to carry water from Lake 
Erie into the About 400,- 
000-kw would be generated by releas- 


reservoir. 


ing water through the same pipes and 


letting it 


run downhill into turbines 
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Problem: 


Should ASA Basis for Rating Power 


Proposal: 


AIEE Working Group Offers Case 


Cc. A. WOODROW, 
Chairman, AIEE Working Group on Circuit 
Breaker Rating Methods, General Electric 


OTTO NAEF, 
Member, American Gas & Electric Service 


R. C. VAN SICKLE 
Member, Westinghouse Electric Corp 


W. F. SKEATS, 
Member, General Electric Co 


Cc. L. KILLGORE, 
Member, U, S. Bureau of Reclamation 


R. L. WEBB, 
Member, Consolidated Edison Co of N. Y. 


Rotio of Current to Rated Short 
a eae 


Equals Asymmetrical 
Breaker Capobility | 
| | 





Circuit Breaker Rated Short 
Circuit Current 

(Assumed equal to the current 
co/culoted by procedure proposed 
wilh « 
voltoge of point of short circuit 
equal fo maximum voltage required 
for loaded condition) 


Ve I 
Time in Cycles (60 Cycle 


} } 
Symmetricol Breaker Copability 


r — 
Maximum Asymmetrica/ | 

i Characteristics of 
Typical Short Circuit jr c 


rcuit unloaded, but with bus 


A simpler method of rating the 
short circuit capability of power cir- 
cuit breakers is needed. It would fa- 
cilitate the task of switchgear appli- 
cation engineers by clarifying terms 
often poorly understood and eliminat- 
ing occasions for mistakes. Moreover 
it would supplant the present multi- 
plicity of ratings, such as, kva, mo- 
mentary, making, latching, and inter- 
rupting current, by merely prescrib- 
ing Rated Short Circuit Current. 

Such a new method that combines 
these concepts in a single rating is 
in fact proposed in AIEE Paper No. 
54-134, describing the work of the 


Circuit Current 





_ ,Range of 

\, Symmetrica/ 

Y Chorocteristics 

| of Typical 
Short Circuit 


in C375-1 
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Switchgear Committee and its Work- 
ing Group on Methods of Rating 
Power Circuit Breakers. However, 
two years’ work remains before the 
committee will be ready to recommend 
specific changes in the present stand- 
ards. 

Meanwhile, the paper puts before 
the industry a new basis for rating 
the short circuit capability of power 
circuit breakers, known Rated 
Short Circuit Current. The commit- 
tee and can benefit from 
the suggestions of switchgear engi- 
neers at this formative in j 
work, 

In the proposed method the short 
circuit current of a system is obtained 
by a simple E/X calculation. No 
factors are applied to this value ex- 
cept when the circuit breaker is ap- 
plied directly on a generator bus. The 
short circuit current thus obtained 
may be used to select the 
breaker from the standard rating 
tables. The only other step involved 
is selection of the proper voltage and 
continuous current the 
breaker. 

From the viewpoint of the appli- 
cation engineer the method has obvi- 
ous advantages over the present ASA 
method these are: 

1. The short circuit current method 


as 
welcomes 


stage its 


circuit 


rating of 


of rating is more consistent with pres- 
ent short time ratings of transformers, 
current 
various 


transformers, and 
other types 
equipment. 

2. Present rating for momentary, 
making, latching, and interrupting 
current combined in a single Rated 
Short Circuit Current. 

3. The application of 
cuit breakers is greatly simplified 

4. The applicable 
rectly to circuit breakers having faster 


reactors, 


of electrical 


power cir- 


method is di- 
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Circuit Breakers Be Changed? 


for Simpler Rating and Application 


operating speed than any available. 

5. The risk of misapplication with 
delayed tripping is eliminated. 

6. As circuit breaker and relay 
speeds become faster, the present prac- 
tice of neglecting the induction motor 
contribution at time of contact part- 
ing is no longer conservative. This 
problem disappears when the pro- 
posed ratings and application prac- 
tice are used. 


Interrupting Capability . . . The 
American Standards for Power Cir- 
cuit Breakers, since they were estab- 
lished as AIEE Standards, have based 
the interrupting ratings of power cir- 
cuit breakers on the total rms current, 
including the dc component appearing 
in the circuit at the instant of contact 
Recently, the trend in 
this country has been toward use of 


separation 


a rating basing interrupting 
bility on the symmetrical component 
of the fault current. This method 
does not require reference to the dc 
component of the current in the ap- 


plication procedure. 


capa- 


European standards, set up through 
the International Electro-Technical 
Commission, base interrupting capa- 
bility on the symmetrical component 
of the short circuit current. The asym- 
metrical requirement in circuit break- 
ers, nevertheless, is clearly recognized 
The purchaser may obtain the asym- 
metrical rating upon request from Eu- 
ropean manufacturers. 

This 


difference in and 


European standards has caused con- 


American 


fusion and argument about the rela- 


tive severity of short circuit inter- 


ruption, depending upon whether the 
current 


is symmetrical or asymmetri- 


cal. This confusion has been shared 
by users of power circuit breakers in 
a position to buy either American or 
ELECTRICAL WORLD e 
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European manufactured switchgear. 
Working Group . . . In view of this 
confusion and of a trend 
toward symmetrical ratings for all 
other electrical apparatus, the work- 
ing group was established about two 
years ago to study and recommend a 
new basis for rating American manu- 
factured power circuit breakers. 

The objective of the group was set 


because 


It con- 
sists of three properly coordinated ele- 
ments: 


up early in its deliberations. 


1. A simple application procedure. 

2. A sound, carefully 
ing structure. 

a code, ade- 
quate proof of rating and the use of 
the best available technique. 

In approaching this three-fold ob 
jective, the working group found it 


worded rat- 


test demanding 


necessary to transfer many applica- 
tion details to the rating structure and 
as many as the lesser 
understood items in the rating struc- 
ture to the Thus a great 
amount of attention was given to mak- 


possible of 


test code. 
ing the requirements of the test code 
specific. 

Consequently, a greater burden has 
been placed on breaker 
engineers in the manufacturing plants 


the circuit 


and among test laboratory person- 
nel. This has resulted in making ap 
plication of circuit breakers so simple 
that it 


take in 


is hard to conceive of a 


the 


mis- 


application when pro 


posed method is used 


Rated Short Circuit Current . . . The 
working group has proposed combin 
ing all short 

the standard in a 
single term, Rated Short Circuit Cur 


rent, a new rating term 


circuit current rating 


terms in present 
This term 1s 
defined as follows: 


The Rated Short Circuit Current 
of a circuit breaker at a specified op- 
erating voltage is the highest rms 
symmetrical component of the current 
having the characteristics illustrated 
on p 76, which the circuit breaker shall 
be required to close, to carry, and to 
interrupt, with any permissible delay 
in tripping, on a predominantly re- 
sistive or inductive circuit under the 
operating duty specified and with a 
normal frequency recovery 
equal to specified operating voltage 


voltage 


Permissible Delay . . . The term “per- 
missible delay in tripping” is defined 
as follows 
The Permissible Delay in Tripping a 
under short circuit 
conditions, is any time from % cycle 
to 4 sec after initiation of a short cit 
cuit current within the breaker rating. 
The curves on p 76 describe not 
the the total 
current, including the de component, 


circuit breaker, 


only characteristics of 


but also certain variations in the sym 


metrical component of the current 


which have not been easily set down 
in past standards. The circuit breaker 


rating required to handle a system 


with this short circuit characteristic 


is unity Thus, a power circuit 


breaker must interrupt amperes, de 


pending on its contact parting time, 


considerably in the 


excess of actual 


rated short circuit current 


4 3-cycle breaker reaching contact 


separation at the end of 2 cycles (in 
must be 
the 
the 


circuit 


cluding -cycle relay) 
tested to interrupt 1.2 
Rated Short 


circuit 


times 
Current of 
Should a 


rated 2-cycle 


Circuit 
breaker. 
breaker interrupting 
built in the future, it must be 


tested to interrupt 1.4 times its Rated 


time be 


Short Circuit Current. 


Ihe total rms current 2 cycle after 
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Comparison of Ratings of Outdoor Power Circuit Breakers 
Proposed Method Versus ASA C37.6 


Same for Hoth Methods of Ratings 
4 


Except Heading in Col 


Voltage Ratings 


Highest K 
for Max 
Rated S( 

hy { 


M ax 


irrent 


>< 


2 
3 
5 


12 


19 
12 


12 


initiation of the fault is 1.6 times the 
the 
of the direct 
that 


application 


symmetrical 
The 
component 1s 

the 
which 


component of cur 


rent rate of decay 


the same as spe 


cified by present 

the dec 
ponent to decay to a negligible quan 
tity at the end of 4 cycles of 
The the asym 
metrical requirements to the test code 


eliminated 


method allows 


com- 


short 


circuit, transter of 


contact parting time in 
selecting circuit breakers, even though 
the test laboratories must take it into 
account in testing a breaker 

breaker’s 


Regardless of the circuit 


design, it must have a_ capability 
equal to the requirements of the sys- 


tem which 


has the particular short 


circuit characteristic shown on p 76 


Short Circuit Characteristic .. . 
short 


The 


circuit characteristic chosen is 
not one developed over the past few 
months but one that has been on trial 
since 1941, following the presentation 
to the AIEE of a paper entitled “Sim- 
plified Calculation of Fault Currents.” 
The procedure proposed in that pape 
has been incorporated in ASA Stand- 
ard C37.5 as an application guide, 


after more than ten years of use 
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Insulation 


Proposed Short Circuit Current 
Method of Rating 


Present ASA Method of Rating 


For Comparison 


Current Ratings in Am peres 


Rated Short 


Interrupting 
Time in ( 


Level Cvyele 


At Rated 
cles \ 
600 4 
ooo 4 
600 
200 
200 
000 
000 
O00 
600 
200 


ontinuous 
Mm oltage 
000 
000 
000 
OOO 
000 
,000 
000 
000 
300 
600 
400 


xereemereeee 


¥ 


rn) 
200 000 
000 
000 
300 
000 
400 
600 
000 
000 
900 
O00 


200 
O00 
600 
200 
600 
200 
200 
000 


rer eeneDaeDVeE 


SO) 
200 


200) 
200 
, 200 
600 
200 
600 
200 
600 
600 
600 


000 
300 
500 
5,000 
», 000 
O00 
SOO 
OOO 
500 
100 


00 500 


Because of the acceptance of this 
procedure, the basis of the new rating 
method can now be firmly established. 
The short circuit current characteristic 
on p 76 can be said to be typical of 
Should 
be found whose short circuit 
suffi- 
ciently, the system’s characteristic may 


most systems. an occasional 
system 
current characteristic varies 
be obtained by a more rigorous calcu- 
lation, and the circuit breaker may be 
applied according to that particular 
requirement the 
curve on p 76 and, if desirable, after 


with the 


after reference to 
consultation 

More years’ 
the this 
indicates that the rigorous calculation 


manufacturers. 


than ten experience 


with use of characteristic 


will be required very infrequently. 


Requirements . . . The proposed rat- 
ing structure the circuit 
breaker to close, carry, and interrupt 
the system short circuit. 


requires 


[his means 
that the circuit breaker will close and 
latch, then carry the current for any 
time up to the Permissible Delay in 
Tripping and then interrupt the cir- 
cuit. This provides a considerable 
improvement over present standards 


which do not the circuit 


require 


Circuit Current ( 


urrent Ratings in Am peres 
Short Time 

Momentary 4 Second 
600 20 , 000 12,500 
600 24,000 15,000 
600 40,008 25,000 
, 200 40,000 25,000 
, 200 77,000 48,000 

3,000 77 ,000 48 ,000 
000 115,000 72,000 
,000 115,000 72,000 
600 19,000 12,000 
, 200 38,000 24,000 
600 20 , 000 12,600 


Continuous 


Maximun 60 Cycles 


12,500 
15,000 
25 , 000 
25,000 
48,000 
48,000 
72,000 
72,000 
12,000 
24,000 
12,600 


25,000 
38,000 
60,000 
7,200 
22,000 
9, 600 
14,500 
24,000 
31,000 
7,500 
17,500 1 


200 40,000 25,000 
, 200 61,000 38, 000 
2,000 96,000 60 , 000 
600 12,000 7,200 
, 200 35,000 22,000 
600 16,000 9, 600 
, 200 23,000 14,500 
, 200 38,000 24,000 
000 49,000 31,000 
800 13,500 8,300 
, 200 31,000 19,300 


21,900 
15,300 


200 39 ,000 
200 27,000 
20, 100 200 36, 000 
36, 500 600 66 , 000 


i 26,000 
1, 
1, 
A, 
16, 100 1,200 29,000 
1 
l 
l 
] 
1 


17,000 
24,000 
44,000 
19,300 
38, 000 
13,000 
26,000 


31,300 600 57,000 
11,000 200 19, 500 
22,000 600 39, 000 
33,000 600 58,500 39,000 
26, 200 600 47,000 31,500 
38,300 1,600 69 , 000 46, 000 


breaker to latch on closing against the 
momentary current. 

Present breakers required to 
latch against the maximum interrupt- 
ing current which in no case exceeds 
2/3 of the maximum momentary cur- 
rent to which the circuit breaker may 
be exposed. This means that present 
breakers can be closed against their 
momentary current rating only when 
tripped immediately. As they may not 
latch, any time delay in tripping may 
cause breaker failure. 

The new rating method imposes no 
changes in the circuit on which break- 
ers are applied, and the nameplate 
rating of 8-cycle breakers will be iden- 
tically the same amperes as they are 
today. But certain modern 8-cycle 
breakers which have less than 3%- 
cycle parting time will have to be 
tested at slightly higher interrupting 
currents than at present. 

Present 5 and 3-cycle breakers will 
have slightly lower numerical name- 
plate ratings, however. This change 
represents no difference in interrupt- 
ing ability, except where decrement 
differs substantially from that repre- 
sented by the present simplified 
method of calculation. 


are 
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for Similar Duty 


Interrupting Ratings 


3-Phase 
Rated At Rated 
Mva Voltage 
50 4,000 
100 4,000 
250 10 ,000 
250 10,000 
1,000 40,000 
1,000 40,000 
1,500 60,000 
1,500 60 ,000 
250 6,300 
500 12,600 
500 8,400 


Amperes 


Maximum 
12,500 
15,000 
25,000 
25,000 
48 ,000 
48 ,000 
72,000 
72,000 
12,000 
24,000 
12,600 


1,000 
1,500 
2,500 

500 
1,500 
1,000 
1,500 
2,500 


17 ,000 
25,000 
42,000 
6,300 
19 ,000 
8,400 
12,600 
21,000 
3,500 29,000 
1,500 7,500 
3,500 17 ,500 


25,000 
38,000 
60 ,000 
7,200 
22,000 
9,600 
14,500 
24,000 
31,000 
8,300 
19,300 


5,000 
3,500 
5,000 
10,000 
5,000 
10,000 
5,000 
10,000 
15,000 
15,000 
25,000 


25,000 
14,700 
21,000 
2,000 
18 ,000 
36,000 
12,500 
25,000 
37 ,500 
30,000 
44,000 


26,000 
17 ,000 
24,000 
44,000 
19,300 
38,000 
13 ,000 
26,000 
39 ,000 
31,500 
46 ,000 





Example ... A 3-cycle breaker, now 
rated to interrupt 12,000 amp and 
follow the ASA, C37.5 Application 
Guide, would be applied to a system 
where the symmetrical calculation is 
not more than 10,000 amp. As the 
3-cycle breaker is assumed to part its 
contacts in 2 cycles, the user must 
multiply the 10,000 amp by 1.2 to 
determine the current which must be 
interrupted. 

On the proposed basis, the com- 
parable 3-cycle breaker will have a 
10,000-amp Rated Short Circuit Cur- 
rent. It would be suitable for the same 
system because the rated characteris- 
tic includes a 12,000-amp asymme- 
trical capability for a contact parting 
time of 2 

The 
other rating values. 


cycles. 


table gives comparisons of 


Application Procedure . . . The appli- 
cation of power circuit breakers is 
greatly simplified when the proposed 
new rating basis is employed. Mul- 
tiplying factors have been largely 
eliminated from the applications 
which under the older method must 
be applied frequently. Such factors 
are added to the design and testing 
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procedure, which must be done for a 
given circuit breaker design only once. 
Appendix B of AIEE Paper No. 
54-134 gives a condensed version of 
the proposed Application 
Basically, the application 
needs to have available only: 
1. The maximum operating voltage 
at the breaker location, (E,,). 
2. The short circuit 
the point of fault, (X,.). 
When he has these quantities, the 
application engineer must select a cir- 
cuit breaker with a Rated Short Cir- 
at the maximum oper- 
ating voltage, at least equal to that 
value obtained by dividing E,, by X,.. 
He can dispense with multiplying fac- 


Guide. 
engineer 


reactance to 


cuit Current, 


tors unless the breaker is to be applied 
directly on a generating station bus. 
In that case, the value of amperes ob 
tained must sometimes be multiplied 
by 1.1 to take into account the re- 
latively high X/R value at the gen- 
erating station bus. 
a slow 


This value causes 
the asymmetrical 
component of the current compared 
with the rated value on p 76 

It will continue to be true that con- 
ditions will occasionally justify a more 
rigorous application procedure. In 
systems where the short circuit char- 
acteristic varies appreciably from that 
given p 76, it is desirable to 
calculate the exact short circuit char- 
acteristic and make the breaker ap- 
plication by the more rigorous method. 
The precise determination of short 
circuit current, however, involves a 
complicated calculation not 
in most instances. 


decay of 


on 


justified 


Demonstration of Rating . . . Many 
changes in the test code are required 
to adapt the new method, and addi- 
tional responsibility is placed on the 
manufacturer to assure that the circuit 
breaker meets requirements of the 
new definition of Rated Short Circuit 
Current. 

Though the Working Group has 
proposed some major revisions in the 
test code, it recognizes that further 
detail study will be desirable if the 
new method of rating is adopted. This 
additional study should be directed 
toward providing safeguards for the 
user’s protection and adopting the best 
available techniques. 


Standards Compared . . . The short 
circuit current method of rating power 
circuit breakers differs in many re- 
spects from the present ASA standard 
method. ASA Standards call for iden- 


tical asymmetrical and symmetrical 
fhe new method, the 


hand, rates the circuit breaker 


ratings. on 
othe! 
on the symmetrical short circuit cur- 
rent the 


asymmetrical 


characteristic of system, 
inter- 


rupting requirements by setting down 


recognizing the 
a standard total short circuit current 
characteristic. 

Taking rating values from existing 
rating tables, the new method speci- 
fies the use of identical current magni- 
tudes for 8-cycle circuit breakers and 
values for 5 

The 
of the 5 and 3-cycle 
breakers, however, does not constitute 


somewhat lowe! and 


3-cycle breakers. reduction in 


the rating values 


a reduction in the capability of the 


given 5 or 3-cycle breaker. The new 


method permits 


the 


their application on 
on which they 
used today in accordance with present 
ASA Standards. 


The working 


same system are 


believes that 
the proposed method of rating can 
become compatible with the present 
LEC 


countries 


group 


rating method used by European 
While the proposed method 
rates the circuit breaker according to 
the short circuit characteristic of the 
the IEC the 
breaker according to the symmetrical 
component of the fault current at the 
instant of The 


system, method rates 


contact separation. 


methods are not widely different 


Comparison with IEC Method .. . 
The the proposed 
method by comparison with the IEC 
method are these: 


advantages of 


1. The proposed method combines 
closing ability with symmetrical and 
asymmetrical interrupting capability 
in a single Short Circuit Current Rat- 
ing 

2. The proposed method greatly 
simplifies application. The calculated 
initial symmetrical short circuit cur- 
rent at including any ap- 
preciable motor contribution, equals 
the breaker 
when the system is loaded. 


no-load, 


required circuit rating 
3. The proposed method requires 
no consideration on the part of the 
user of breaker opening or interrupt- 
time. The automatically 
covers all circuit breaker speeds. 


ing rating 

4. The proposed method recognizes 
that the ratio of asymmetrical to sym- 
metrical interrupting duty actually 
varies with the circuit breaker open- 
ing time while the IEC standard speci- 
only a minimum ratio of 
for circuit breakers having both sym- 


metrical and asymmetrical ratings. 


fies 1.25 
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PLOT PLAN of station shows turbine room 
close to the supply of cheap circulating 


Cromby Station Challenges Design 


Recent additions of generating ca 
pacity to the Philadelphia Electric 
system have been made partly in exist- 
ing and partly in such new plants as 
Southwark, Barbadoes, Delaware, and 
now Cromby. Each of the latter 
offered a relatively untrammeled op- 
portunity to re-examine design philos- 
ophies and, as far as _ justifiable, 
introduce departures, This is particu- 
larly true of Cromby located on the 
Schuylkill River some 10 miles west 
of the Barbadoes plant. Limited by 
the flow of the stream Cromby Station 
is therefore viewed as ultimate in its 
present installation of a 150-Mw and 
a 200-Mw unit 

Other innovations include new 
schemes for sampling and weighing 
the coal, rotor-winding temperature 
indicators for the generators, and a 
central control room in which is lo- 
cated control boards for turbines, 
boilers, generators, the station aux- 
iliaries, and the 33-kv, 66-kv, and 
132-kv substations 


Among the innovations that make 
Cromby distinctive are: 

Ihe large size of the units (largest 
available at the time for 3,600-rpm 
single-shaft units) 

Innercooling of generator rotor and 
stator 

Long exhaust blades for the turbine 

Combination of boilers—one a pres- 
surized - furnace, gas - recirculation 
boiler; the other a twin-furnace, con- 
trolled-circulation doiler 

Use of river model tests to indicate 
economical means of minimizing the 
effects of recirculation of the cooling 
water. These tests confirmed early 
calulations that when river flow occa- 
sionally falls below full-load circu- 
lating requirements, the economy will 
be affected because of increased back 
pressure but not enough to result in 
capacity reduction. 

Following recent economic trends, 
two unit-type reheat boiler and tur- 
bine combinations will be installed. 
The 150-Mw Unit No. 1 is scheduled 


for operation in early summer with 
the 200-Mw Unit No. 2 in spring 
1955. Unit No. 2 was originally 
ordered at a rating of 150 Mw. How- 
ever, the development of the inner- 
cooled generator rotor and stator, 
using hollow conductors, and the 25- 
in. long turbine blades for a larger 
exhaust end made it possible to in- 
crease the rating of this machine to 
200 Mw early in the design stage. 

Such a machine was the largest 
3,600-rpm, single-shaft unit then con- 
templated. This increased size offered 
a total incremental cost of about $90 
per kw for the additional capacity, 
and did not disturb the reserve require- 
ments for this large interconnected 
system. 

The steam conditions will be 1,800 
psi, 1,000 F at the throttle for both 
units. Steam will leave the high-pres- 
sure element at 415 psi and 630 F 
and will be reheated to 1,000 F before 
returning to the intermediate pressure 
element through reheat stop and in- 
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T. S. FETTER, JR. 
Staff Engineer, Mechanical Engineering Div 


J. J. RAY 
Senior Engineer, System Development Diy 
Philadelphia Electric Co, Philadelphia, Pa. 


tercept valves. 


net 


The expected annual 
heat rate, allowing for 
variations in vacuum and including 
operating and_= service 
9,300 Btu per kwhr. 


Station 


factors is 


Extraction ... Seven extraction points 
were previous installa- 
tion having similar steam conditions, 
but a study for Cromby indicated that 
the heater utilizing steam immediately 
below the reheat point could not be 
justified, inasmuch as the pressure in 
that heater had to be such that very 
little work was done by that steam 
prior to extraction. 

The high temperature of the steam 
necessitated the use of alloy mate- 


used in a 
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Vital Statistics of Cromby Station 


Turbines 
Capacity 
Type 
Steam conditions 


Unit No. 1 
150,000 kw 


Unit No. 2 
200,000 kw 


Tandem-compound, triple-exhaust 
1,800 psi, 1,000 F initial 


and 1,000 F reheat 


Generators 
85% p.f. 


150,000-kw, 176,470-kva at 
Ve psig H, 

202,938-kva at 
15 psig H, 


20-kv, 60-cycle, 3,600-rpm, 


20-kv, 60-cycle, 3,600-rpm, 
85% p.f. 
200,000-kw, 235,294-kva at 
30 psig H; 
270,588-kva at 
45 psig H, 


220,587-kva at 
30 psig H, 


Exciters 
750-hp 


Auxiliary Power Transformers 
Unit Buses 
(Class FA) 

Station Buses (start- 


ing and general serv- 
ice) 440-v Buses 


Boilers 
Capacity, Ib per hr 
Type 


1,050,000 


Pressurized-furnace 


Coal burn at rated load 
with 13,700 Btu per Ib. 
Liberation, Btu per c.f. 
per hr 

Number of mills 4 

Capacity with 55 grind- 18.2 tons per hr. 
ability coal 


48.5 tons per hr. 


22,000 


General Data 
Acreage of plant site 
Cubic feet per kw 
Boiler room 
Turbine room 
Office, locker, stores, and shop 
Total 
Fuel oil storage capacity, gal 
Bunker capacity, tons 
Coal storage, tons 
Operators per shift 
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rial and a special desuperheating ar- 
rangement in the heater. A careful 
rearrangement of the extraction points, 
resulted in a six-stage regeneration 
cycle with no material loss in economy. 

All heaters are horizontal with in- 
tegral drain coolers, except the low- 
pressure heater which has a separate 
drain cooler. The volume of cascaded 
drains would have made a single-shell 
arrangement excessively heavy. All 
heaters are located in the turbine room 
in order to make them accessible 
from the turbine room crane and save 
building volume. The high pressure 
heaters are above the operating floor 
and beyond the feed-water regulating 
valves. The low-pressure heaters are 


375-v, 500-kw; motor 4-kv 


Two 9,375 kva, 3-phase 


60 


500 v, 1250-kw,; motor 4-kv 
1750-hp 


Two 10,000 kva, 3-phase 
(Class OA) 


One 12,500-kva 3-phase (Class FA) 


Six 750-kva and two 300-kva, sealed dry-type, Class H insulation 


1,450,000 

Twin furnace controlled cir- 
culation 

67.6 tons per hr. 


15,300 


8 
13.2 tons per hr. 


15.4 

6.6 

1.5 
23.5 
2,000,000 


5,500 


150,000 
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at the generator end above and below 
the operating floor. Final feed-water 
temperature is 500 F. Boiler feed 
pumps are equipped with breakdown 
shaft sleeves to eliminate packing. 


Cooling Water .. . Four vertical cir- 
culating pumps, two per unit with one 
in each intake tunnel, provide a total 
of 225,000 gpm to the condensers. 
Two discharge conduits of precast 
concrete pipe, together with a short 
stretch of corrugated steel pipe, re- 
turn the water to the river about 
1,000 ft downstream from the intake 
to minimize recirculation at periods 
of low river flow. 

One 36-in. concrete pipe diverts 
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CROSS-SECTION of 150-Mw Unit No. 1, scheduled for operation in summer of 1954, shows how circulating water, river water, and the fire 
pumps will be served by an extension of the maintenance shop crane which will permit lifting water directly into the maintenance shop 


water from each discharge conduit to 


a nozzle 


chamber in the 


apron in 
front of the intake tunnels. This warm 
water 


the 


will minimize ice formation on 


trash racks and screens. Gate 
valves at the downstream end of the 
discharge conduits create an adequate 
head to provide a flow of recirculated 
warm 


The 
type 


water 
single-pass, split-water-box 


condensers are low 


enough to permit siphon operation. 


installed 


Each condenser is equipped with one 
reciprocating dry vacuum pump and 


one set ofl 


twin-element, two-stage 


steam ejectors for air removal. 


Both 
were selected to burn a wide range of 
Pennsylvania and northern West Vir- 
ginia bituminous coals as well as oil. 
A pressurized-furnace, 


Steam Generators . . boilers 


dry-bottom 
boiler with a gas tight welded plate 
casing was purchased for the 150-Mw 
Unit No 
and 


1 to eliminate air infiltration 


to obtain a ash 


reduction in fly 
draft 


200 hp in operating fan 


erosion of induced 


fans and a 
saving of 
power. Two forced-draft blowers and 


two induced-draft 


fans will be in- 
stalled, but the induced-draft fans will 
operate only for brief periods during 
certain maintenance operations. Posi- 


tive pressure will be about 20 in. of 


water 

Steam temperature control will be 
accomplished by recirculation, 
The 
flue 
and 


the 


gas 
dampers and spray attemperation. 
gas will take 
economizer outlet 
the bottom of 


recirculating fan 


gas from the 


discharge it to 


82 


furnace 


heat 


This will reduce the furnace 
the 


mass flow over the superheater and 


absorption and_ increase 


reheater elements to maintain steam 


temperature over a wide range of 
boiler operation. Proportioning damp- 
ers at the superheater and reheater 
and spray attemperators will provide 
additional steam temperature control 
the second unit 
made it desirable to divide its boiler 
into two conventional 
separate gas common 


One furnace contains the sec- 


Increased size of 
furnaces, with 
passes and a 
drum 
ondary superheater, and one furnace 
the reheater, while 
path will house 


each convection 
one-half of the 
primary superheater and economizer 
elements. This arrangement 
independent heat input to each furnace 
for superheat and reheat steam tem- 
perature control 


allows 


Tilting burners and 
spray attemperation are also to be used. 
Controlled boiler water circulation 
will be employed which allows the 
use of 1%-in. dia tubes, saving in 
the weight of the boiler and support- 
ing steel. Furnace walls will be tube- 
and will be 
ranged for erection in panels. 
entire will be 


welded-type skin casing. 


to-tube construction ar- 
The 
boiler enclosed in a 

Four boiler circulating pumps will 
be installed, any three of which can 
supply the full load demand of 5,- 
800,000 Ib of water per hr at a four- 
to-one circulation ratio. Operating with 
only two pumps will result in a three- 
to-one circulation ratio which is con- 
sidered adequate for full boiler output 
on a limited basis 


Air Heaters . . . Tubular air heaters, 
with steel tubes, are arranged in two 
mechanical fly ash 
collector located between the hot and 
cold section. The ducts are arranged 
to allow washing of one-half of the 
cold section while the unit 
line. 


Steam 


sections with a 


is on the 


from the reheat return line 
to the boiler is used in air tempering 
on the discharge side of the 
forced-draft fans for both units to 
raise the base air temperature to ap- 
proximately 100 F. This arrangement 
will give a slight improvement in the 
overall heat rate but wil! minimize 
corrosion of the air heater elements 
and fouling from fly ash deposits. Gas 
temperature at the stack will be about 
250 F. A regenerative type air pre- 
heater will be used with the No. 2 
boiler. 


coils 


Fuel and Ash ... The daily coal re- 
quirements of 2,800 tons will be de- 
livered by rail to a rotary car dumper. 
A 700-ton per hour single conveyor 
system will carry this coal either to 
the stock pile or bunkers via the crush- 
ing equipment. Totally enclosed bunk- 
ers with dust collection systems at the 
bunkers, crushers, and conveyor trans- 
fer points insure cleaner and safer 
working conditions. 

Coal will be continuously sampled 
at the head pulley of the conveyor 
immediately preceding the bunker con- 
veyors. A new type cutter automati- 
cally will take a primary sample at a 
maximum rate of 4 tons per hr with 
a motion parallel to the conveyor. 
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This sample will then be crushed to 
% in. and smaller and sent through 
two vibrating riffle samplers in series 
where the crushed coal will be halved 
eight times to obtain 
of 30 Ib per hr. 

A new 


use a 


a final sample 
type weighing system will 

strain gage under a _ pivoted 
to measure the weight of coal 
on the belt and a tachometer genera- 
tor to measure belt speed. These two 
quantities will be transmitted to a 
remote indicating recorder where they 
will be multiplied to show rate of 
flow. Integrators will give the ac- 
cumulated total flow to each bunker. 
By means of a weighing point before 
and after the stocking out 


idler 


conveyor 
to the storage pile, a record may be 
obtained of the coal flow to and from 
storage. 
Generators . . . Each generator will 
be connected directly to a separate 
high tension substation through step- 
up transformers Dia- 
gram). Both generators will be single- 
winding, single-shaft, hydrogen-cooled 
machines. 

No. | generator will be of conven- 
tional design. No. 2 generator will be 
designed with innercooling of both the 
rotor and stator windings. 


(Connection 


The appli- 
cation of innercooling to the Cromby 
machine will result in a 5-ft reduc- 
tion in the overall length of the gen- 
erator. 
There will be no breaker in the 
connection of the machines, 
and each will be grounded through 
a 680-ohm resistor. 


neutral 


This value of re- 
was selected to limit fault 
currents to a value that would not 
damage the machine and yet be suf- 
ficiently high to insure positive relay 
operation, 


sistance 


High-pressure hydrogen cylinders 
for machine cooling will be installed 
outside of the building for safety rea- 
sons. Each machine will have a sepa- 
rate supply, and the supply pressure 
will be controlled by a regulator lo- 
the cylinder maniiold. The 
pressure in each machine will be con- 
trolled by 
control units near each generator. 
Recorders will be provided to ob- 
tain a chart record of stator winding 
temperatures on 


cated at 


regulators in individual 


both generators. 
The reactive capability of these gen- 
erators when operating at high hydro- 
gen pressure will be limited by field 
current due to rotor heating. There- 
rotor winding temperature indi- 
cators will be installed. 


fore, 
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Excitation . . . Each generator will 
have one motor-driven exciter set of 
the flywheel type. A third set will 
serve as a spare for both units. The 
spare exciter and the exciter for No. 2 
generator will require reduced-volt- 
age starting equipment because of the 
high starting current of the large driv- 
ing motors. 

Automatic static-network type volt- 
age regulation will be in- 
stalled for the main With 
No. | generator, a rotating amplifier 
will be With No. 2 generator, 
a new high-speed response system of 
the magnetic amplifier type wil! be 
applied. Control of the excitation sys- 
tem will be arranged so that exciter 
sets may be transferred while the ma- 
chines are under load. Such switch- 
ing will be controlled from the central 
control room. 


systems 


exciters. 


used. 


Substations . . . Simplicity in arrange- 
ment and reduction in the length and 
the 


cost of phase-isolated generator 


409 Psia 


NN 
1017000 /o. 
1815 Psia 


¥ 
N 
“a 
|x 
a8 
12? 2 Psia 


| 
Boiler Feed Pump 


- ary 342 64 260" 
522H 1 rai 


pj an 


5328 4H 259 7H 


' aaa! 
1425 5H 


4345 
(2000 1b 
424 3H 


Air Hr 
H= Btu/lb 


leads (rated 6,000 amp and 8,000 amp 
No. | and 2 generators respec- 
tively) were among the factors deter- 
mining the the 
substations 


for 


location of tension 

The 66-kv substation is located on 
the south side of the station as shown 
in the plot plan. No. 1 
will this substation 
by means of two 105-Mva, 19-72.5Y- 
kv, 3-phase transformers. This ma- 
chine will supply two separate 66-kv 
systems, as shown in the heat balance 


Generator 
be connected to 


diagram. 

The 132-kv substation will be lo- 
cated on the north side of the station 
Generator No. 5 will be connected to 
this substation by two 120-Mva, 
19.8-145Y-kv, 3-phase transformers 

Transformer ratings will provide for 
the maximum net output of the gen- 
erators. The transformers will be 
forced-oil cooled (Class FOA) units 
Voltage will be 
plished by means of generator 
page 162) 
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HEAT BALANCE DIAGRAM of Unit No. 1 shows that the expected annual net station heat 


rate, allowing for vacuum variations and operating and service factors, is 9,300 Bfu per kwhr 
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MAIN CONNECTION DIAGRAM illustrates how the generators are directly connected to the 


high tension substations 


Expensive, high-capacity switchgear at generator voltage is avoided 
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WILLIAM A. SHIELDS,” 
Consultant, Punched Card Billing and Accounting, Austin, Texas 


Use of punched card media has proved to be the fastest, 
most accurate and least costly method of processing bills 
for retail electric customers. Now two innovations pio- 
neered and developed by the City of Tacoma Light Divi- 
sion and International Business Machines promise even 
more advantages in handling the customer’s accounts. 
They are the punched card service order routine and a new 
technique for recording sensed meter readings. 


Unit Costs Are Cut... New punched card routine offers 
eight distinct advantages and holds possibility of mecha- 
nizing additional functions (see table at end of story). Of 
prime importance is substantial reduction in unit costs 
offered. Under the new procedure, annual unit costs were 
$2.37 per electric service in 1951 as compared with $4.03 
under the system used in 1948. 

Advantages of repetitive use of one marked sensed meter 
reading card containing 12 months’ readings, as compared 
with marking meter readings directly onto advance billing 
cards, are the elimination of: 

1. Advance billing card file 

2. Operations involved in mechanically posting con- 
tinuous meter reading record. 

Tacoma operates municipally owned electric and water 
systems, refuse collection and sewer services supplying 
about 62,000 customers in the city. There are some 55,000 


*Former systems engineers, Light Division, 
Dept of Public Utilities, 
Tacoma, Wash 


84 


Advantages: 


1. Duplicate records are unnecessary. 


2. Manual posting of repetitive data, with 
possibility of errors, is eliminated. 


3. More rapid processing of service orders 
to field forces. 


4. Duplicate orders need not be issued. 


5. Less costly service order routine from 
basis of installation and maintenance. 


electric, 40,000 water, 40,000 refuse collection, and 35,000 
sewer services. This discussion covers billing and account- 
ing operations for electric customers only. However, pro- 
cedures also are used for each of the other three services. 

To illustrate how innovations combine with other 
mechanized operations, these functions will be described: 

1. Service records and orders. 

2. Meter reading. 

3. Billing. 

In addition to these functions, Tacoma utilizes mecha- 
nized procedures in its accounts receivable and accounts 
receivable control operations, although these will not be 
treated here. 


Service Records and Orders . . . Before installation of 
punched card service order routine in 1950, full considera- 
tion was given to replacing the system with a similar one 
using more modern equipment and forms. However, this 
would have required $23,000 for new filing equipment and 
$31,000 for labor to transcribe old records. In addition 
to being very costly, this system would not have con- 
solidated service records for the four services. Cost of the 
punched card system adopted was less than $1,000 for 
filing equipment and $3,000 for labor to transfer records. 


System Uses Two Card Types . . . Punched card service 
order routine has proved very economical in operation. 
Service order section staff consists of four clerks, two of 
whom are trained key punch operators. One type 026 
printing card punch is used in this section. At present 
between nearly 1,300 service orders are processed weekly. 
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Tacoma City Light reduces accounting and billing 
costs nearly 50% by adopting punched card service 
order routine and a new technique for meter billings 
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6. Processing of service orders to meter 
reading card file is simplified. 


7. Substantial reduction of filing costs, 
floor space, and original investment over 
other service order routines. 


8. Folio meter control record maintained 


with no clerical time required for posting 
and balancing. 


Unit costs of $2.37 per service are for complete com- 
mercial operation. They cover supervision, customer 
contact, service records and orders, meter reading, discon- 
nection of services, billing, and customers’ accounting. 
Costs also include mailing, credit, and collection, IBM 
equipment rental, and all forms and supplies. 

Punched cards used for service order routine to cover 
all electric service order activity are of two types: master 
service record, and service order. In addition to contain- 
ing written information, master service record cards are 
punched and interpreted to show 13 types of data cover- 
ing the customer and his meter. 

Customer’s name, date order is completed, type of order, 
deposit number, and amount of deposit are entered by 
hand. Space is provided to record eight service orders or 
customers on each card. Thus, chronological record of 
customers occupying each premises is maintained. 

Master service record cards are filed by service address 
for ready reference. After original files are established, it 
is necessary only manually to key punch, verify, and inter- 
pret cards for new accounts, meter changes, address 
changes, or changes in account number. These changes 
represent only a small fraction of total service orders. 

Service order card is used to process customer’s applica- 
tion for connection or disconnection of service. Five dif- 
ferent types of orders, printed on same card form, are 
identified as to type of order and further by distinctive 
color scheme. Space is provided to enter manually such 
nonrepetitive data as name of customer and mailing ad- 
dress, date of order, date work to be performed, and final 
bill address. 
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Record Section Speeds Calls . . . Master service record 
cards are maintained in service record section. Personnel 
of this section use telephone head sets which plug into any 
station located in section. Thus a call concerning a cus- 
tomer’s service can be taken where master service record 
card is filed. All calls dealing with connection or discon- 
nection of service are routed to this section. 

When order is received to cut-in existing service, clerk 
removes master service record card from file, enters new 
customer’s name, and notes type of order. Blank cut-in 
service order card is removed from file for entering initial 
data manually. 

Through use of duplicating section of IBM printing 
punch, data recorded on master card for an electric service 
are automatically punched into and interpreted on service 
order card. Master card is filed in in-process file, and 
service order card is forwarded to field forces. 

Upon connection of service, field forces return service 
order card to service order section after adding completion 
date, meter reading, and signature of person performing 
work. Completion date is entered on master service record 
card before it is returned to master service record file. 
Service order card is forwarded to customer ledger sec-~ 
tion. It should be noted that manual writing of repetitive 
data is eliminated and that information is mechanically 
transferred from one record to another. This insures ac- 
curacy in all records. This routine covers all other types 
of service orders with the exception of orders for new 
services. 


New Services Exception . . . After certain requirements 
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From meter reading to bill delivery in four 


SPECIAL PENCIL records meter reading on marked sensed card. Less . MARKED READINGS on meter card are mechanically punched into ac- 
than 0.5% of the cards from field are poorly or incorrectly marked counts receivable card. Sample of two cards are shown at the right 


DIFFERENCE between current and last meter readings is calculated |NFORMATION from accounts receivable card is recorded on ledger 
and punched, Electronic calculator in background does subtracting sheets. Totals for meter routes are made and recorded in same place 


CUSTOMER'S BILL, ready for mailing, is prepared from the accounts FINAL STEP in delivering bill is handled by postman. Marked sense 
receivable card. Samples of these cards are shown on the next page method produces final bill at less cost with less chance of error 
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METER READING card has space for a full year’s readings. Billing 
card shown below is mechanically reproduced from meter card above 
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PAYMENT CARD is mechanically processed against accounts receiv- 
able card to post payments. Name and address card is shown below 


terry of Tacos 


SERVICE BILL card carries meter reading and the amount due for 
electric service plus those for water, sewer, and garbage removal 
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new uses of punched cards 


have been met, order for 
service order section. 


information on 


is transmitted to 
Clerk receiving order enters initial 
order card. Then card is 
forwarded to supervisor of meter reading who assigns and 
enters an account number (route and folio number). Card 
is returned to service order section where information is 
key punched and interpreted. 

Punched information is duplicated into and interpreted 
on master service 


new service 


new service 


record card, and customer's 
added and type of order noted. 
is filed in in-process 
forwarded to field 


field forces return new 


name 1s 
Master service record card 
new service card 1s 


file, and order 


forces. Upon connection of service, 
service order card to service order 
section after adding necessary information. 

After service order section supervisor has entered rate 
schedule, this and added data from field are key 
into and interpreted on new-service order 


punched 
card. These 
added data are duplicated into and interpreted on master 
service record card and completion date is entered thereon, 
[hen master card is filed in master service record file, and 
service order card is forwarded to customer ledger section. 

In this section clerks post service order activity to meter 
reading cards. Read-only service order 


cards, in addition 


to inaugurating service for new customer, also serve as 
media for preparation of final bill to old customer. Final 
bills are also prepared from information shown on discon- 
tinue and remove service orders. 

In January, 1952, Tacoma began recording meter read- 
ings on mark sensed punched cards. A separate’ meter 
reading card is maintained for each electric service. It is 
punched and interpreted with 13 classes of information 
covering customer, meter, type of service, and rate sched- 
ule. Tacoma’s electric rate schedule requires a record be 
kept of highest bill from October through March of each 
year for computing minimum charges. Spaces are pro- 
vided on both front and back of each meter reading card 
for recording meter readings by mark sensed method for 
ten months, January to October. 
November 
ing” fields. 


Preceding two months, 
and December, are punched in “previous read- 
Auxiliary record for continuity of meter read- 
ings is not needed, as is required under other mark sensed 


meter reading plans. 


Punch Changes Markings to Holes ... Mark sensed method 
uses mark sensing device on 
reproducing punch. Mark converts to 
punched-hole form data marked on cards with special 
pencil. Punching of present and previous meter readings 
and dates is automatic (6,000 billing cards per hour). 


“reading” side of type 514 


sensing device 


Service orders are posted to meter reading cards daily 
to keep cards current. Type and date of order and read- 
ing are posted for all new services, cut-ins, and read only 
orders. In cases of discontinue or remove orders additional 
data such as consumption, final reading, and final billing 
amounts are recorded. 

Meter reading cards are manually key punched, 


preted, and verified for all “in” 


inter- 
orders. Meter reading 
cards for discontinue orders are punched with significant 
punch and are retained with active 
Meter 
removed from file. 


cards until service is 
re-connected. reading cards for remove orders are 


Just prior to delivery of meter reading cards to meter 
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readers, they are balanced against folio meter control to 
assure there being cards for all services to be billed in that 
cycle. Meter readers mark only current meter reading, and 
no subtraction of readings is necessary. When all meters 
on day's cycle have been read, meter reading cards are 
forwarded to machine accounting office. Cards are again 
balanced against folio meter control to determine that all 
cards have been returned. Experience has shown this plan 
to be sound and practical 


Eliminates Manual Posting . . . To assure that all services 
are billed each month, it was customary to maintain con- 
trol of meters in each meter book as well as numerical total 
of folios in book. This practice required manual 
posting of service changes to folio-meter control sheet in 
each book. Under punched card service order routine this 
operation is completely mechanized 
subsequent difficulty in 


each 


Manual posting and 
balancing, inherent in 
manually posted record, are eliminated. 

In March, 1951, IBM post card bill with punched stub 
replaced former paper bill, and mechanized cash posting 
was installed. Permanent file of name and address cards 


is maintained for each customer, punched and interpreted 
with card 


such a 


number, 


account number, 


customer’s name, 
and mailing address, if different from serv- 
These cards are used month after month until 
a service order change is effective 


service address 


ice address 


How Cards Are Prepared ... After meters have been read 
and meter reading cards balanced, electric service cards are 
sorted out on type O82 electronic sorter. They are placed 
in type 514 reproducing punch equipped with mark sensing 
for reproduction of punched information into billing card 
In same operation, these data are gang punched: previous 
reading date, billing month, and present reading date 
Following data are punched from marked meter readings: 
second previous, previous, and present reading. 

During reproducing operation, mark sensing device re- 
jects all cards improperly marked or on which previous 
reading has not been marked. Rejected cards are visually 
checked and improper marks are corrected. Cards without 
previous reading are manually key punched for starting 
date and reading 

Billing cards next are placed in type 604 electronic cal- 
culating punch to compute and punch consumption, to 
check 
pre-audit of meter readings 


this 


consumption, and to 


mechanical 
This is accomplished in one 
passage of cards through machine at the rate of 6,000 


cards per hour 


perform a 


Correction for meter turns, regardless of 
the number of dials, is handled automatically. Mechanical 
pre-audit has resulted in eliminating more than 90% of 
former manual pre-audit. 

After consumption has been punched, billing cards are 
sorted by bill code to remove cards for part-month billings 
of commercial and power services and for special rate 
schedules. These cards, about 1,500 to 1,600 per month, 
are manually computed. Regular billing cards are sorted 
to rate schedule and are placed in type 604 calculating 
punch. Billing amount is computed, punched, and verified 
in one passage through the machine at the rate of 6,000 
cards per hour. 
Analyze Revenue . . . Following this operation, all billing 


cards are sorted by rate for which is 


autom tically prepared by type 402 accounting machine 


revenue analysis, 


[his operation accumulates total meters, consumption, and 
amount for each rate. Simultaneously a revenue summary 
card is automatically summary punched. 

Daily revenue summary cards are used to produce 
monthly revenue reports and statistics. Monthly summary 
cards are in turn used for annual revenue reports by rates, 
meter size, etc. This routine is varied periodically to per- 
mit a complete machine-made analysis of customers’ bills 
for rate analyses. Punched cards furnish these bill-fre- 
quency statistics as a by-product of regular routine. 

While revenue analysis is being prepared, name and 
address cards for specific routes are placed in type 514 
reproducing punch together with service bills (post card 
bill forms). The account number is punched in name and 
address cards, and billing month is punched in both 
cashier’s coupon and extreme left hand side of service bills 
at the rate of 6,000 cards per hour. 

Name and address cards and post card bill forms are 
then placed in type 403 accounting machine and auto- 
matically addressed at the rate of about 4,000 bills per 
hour. Bill feed of this machine is equipped with a special 
device which prevents incorrect addressing of a bill. 


Combine Billing Cards . . . Current month’s billing cards 
are automatically combined by account number with any 
ledger cards representing unpaid accounts or items. It 
should be pointed out that cards representing unpaid ac- 
counts are not new cards requiring manual punching. 
They are cards which were used for billing in previous 
months and have been used as customers’ ledgers since 
last regular billing period. 

Current billing and unpaid cards are merged with ad- 
dressed service bill cards for all four services. These cards 
are then passed through type 604 electronic calculator, 
which punches amount due for each service and total bill 
into service bill stub. Current billing and unpaid cards are 
listed for a detail billing register showing customer’s name, 
account number, current bill amount, total 
amount due from each customer. 


arrears and 


Customer Gets Correct Bill . . . Merged pack of current 
and unpaid billing cards together with pre-addressed and 
pre-punched service bills are rerun through type 403 ac- 
counting machine. Individual bill entries and totals are 
controlled by folio number. Account numbers punched in 
billing cards are mechanically checked with punched folio 
in service bill; so charge must be printed on right bill. 

This mechanical operation requires no sight checking, 
and it is one of important advantages of this type of billing 
procedure. It guarantees that all balances and all current 
been billed. Service 
machine-stamped, and mailed. 


revenue have 


bills are cut to 
It is believed that detailing 
of arrears on service bills has substantially 


size, 


reduced delin- 
guency of accounts and requests for itemized statements. 


Future possibilities include— 


Centralized meter history record as by-product of serv- 
ice order routine to reduce substantially maintenance cost 
and assure maximum accuracy of this record. 

Minimizing cost and effort through mechanization of 
audit that all active 
billed and in accord with meter history record 


mete! control to assure meters are 
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Ig Messenger High Strength 


‘Truck with Winch 


AERIAL CABLE on a reel is payed out through a sheave riding the 
cable messenger when pulled by a truck with a winch and winch 


Winch 
Cable 


_- 36" Dia Sheave Riding Messenger 





ReelJocks | 
‘ 


Cable 
Trailer 


Tractor or 
Truck 


line. From a ladder truck, a man installs cable hangers 
pole another sheave is placed on side where cable is yet to be installed 


Man placing hangers 
follows close 
behind sheaves 


At each 


Aerial Cable Feeds Silicone Plant 


Aerial cable brings power into Dow 
Corning’s silicone plant at Midland, 
Mich., directly to the transformer. 
Aerial cable permits bringing the con- 
ductor right into the building with- 
out change to cable or conduit and 
wire. 

Used for the primary feeder from 
the utility’s step-down transformer to 
the plant’s distribution and 
transformer unit, the aerial cable 
loads the center unit substations scat- 
tered throughout the pliant. 

One recent installation at the plant 
supplies service to a 6,000-kva arc 


center 
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WHERE MANY CIRCUITS converge acr'al cable presents neat ap 


furnace. The cable for this circuit is 
a three-conductor, 400-MCM, alumi- 
num, varnished cambric, shielded, re- 
inforced neoprene bronze, interlocked 
armor, rated at 18 kv. 
This cable, having a diameter over 
armor of 3.41 in., operates at 13.8 kv. 

The cable messenger provides light- 
ning protection and is grounded at 
every other pole, with approximately 
240-ft spacing of grounds. 


aerial cable 


Advantages ... Aerial cable construc- 


tion costs Dow Corning about 1/3 


more than open-wire construction. 


But as the alternative to high-voltage, 
open-wire lines, it affords Dow Corn- 
ing’s distribution system the follow- 
ing advantages: 

1. Much greater safety to person- 
nel from accidental contact. 

2. Fewer service _ interruptions 
lightning, ice and winds, 
and cranes operating on the plant 
grounds. 


caused by 


3. More circuits per pole because 


of reduced space and clearance re- 
quirements 
4. More 


(Continued on 


sightly appearance and 


page 164) 


' Pe. 
eer a are 


aa " 
i 


the 


ANGLES cre turned with aerial ccble as shown here at the entrance 


pearance and eliminates transitional wiring to bring the circuits indoors to arc furnace at Dow Corning’s siicon 


plant at Midland, Mich 
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Effect of Air Conditioning on System Load Curves 


Monthly Distribution of Average Kwhr 
per Residential Customer in o Southwestern Company 
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FIG 1—AIR CONDITIONING produced the illustrated great monthly increases in summer use 
after 1950 when new residential load was added to a Southwestern distribution system 


Effect of Electric Heating on System Load Curves 


Monthly Distribution of Average Kwhr 
per Residential Customer ina Northwestern Compony 
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FIG 2—ELECTRIC HEATING also tends to decrease annual load factor as shown by the curves 


representing what happened monthly on a distribution system in the country’s Northwest 


Annual Load Factor 
Typical Company With o Large and Rapidly Growing Air Conditioning Load 
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Annual Lood Foctor-Percert 


FIG 3—ANNUAL LOAD FACTOR of a typical system having a large and rapidly growing air- 
conditioning lood showed appreciable decreases calling for definite improvement measures 
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Large Home 


CHASE HUTCHINSON, W. R. BULLARD 
Ebasco Services, Inc, New York, N. Y 


In the past large residential loads 
have consisted of range, water heater 
refrigerator and heating plant motors 
together with the usual lights and 
small appliances. To handle these 
loads, the transformer secondary sys- 
tem usually consisted—and to a large 
measure still consists—of No 2 to 4 
AWG copper secondaries and a trans- 
former in the range of 15 to 50 kva 

Today such appliances as television 
sets, automatic clothes washers, dish 
washers and clothes driers have come 
to be commonly used. Such appliances 
have resulted in well loaded systems 
having customer demands diversified 
to the transformer in the range of | 
to 3 kw. 

Residential cooling has been grow- 
ing rapidly. Similar rapid growth 
of house heating depends upon the de- 
velopment of suitable equipment and 
the necessary sales promotion effort 
to obtain customer acceptance of 
electric heating. Either summer cool- 
ing alone, or summer cooling and 
winter heating bring on the need for 
a heavy duty distribution system. 

Adding it all up a fundamental 
change in the character of residential 
loads is taking place which is being 
initiated by air conditioning in most 
of the country. This change is in 
the direction of lower annual load 
factor and will continue in that direc- 
tion unless utilities provide incentives 
to improve load factor. Electric heat- 
ing can also cause such a change in 
load factor. 

Study of the probable pattern of 
future distribution systems to serve 
these heavy residential loads leads 
to these conclusions: 

1. Residential motors of 3 and 5 hp 
should be single phase, and 3-phase 
residential service should be restricted 
to customers having large motors, 
possib'y as small as 742 hp. 

2. Secondary distribution of 240/ 
480 v offers savings to utilities and 
apparently can be attractive to large 
residential customers even under pres- 
ent conditions. If small appliances 
to operate at this voltage should be- 


Footnote: Based on a paper presented be- 
fore the System Planning Committee of 
the Pennsylvania Electric Association, 
February 8, 1954 
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Loads Spur Distri 


come available in the future, it seems 
that the higher voltage would offer 
very appreciable economic advantage 
to the consumer. 

3. The transformer-secondary sys- 
tem using 2/0 aluminum is both eco- 
and satisfactory for either 
120/240 or 240/480 v system. Trans- 
former size and transformer spacing 
are the crucial elements of the sys- 
tem. During the development of these 
larger residential loads, supervision of 


nomical 


transformer loading may become an 
important matter. 

4. While 4-kv primary distribution 
can serve the larger residential loads 
considered, use of a higher distribu- 
tion voltage will promote economy, 
appearance, and ease of expanding 
capacity to handle load growth. Any 
desired degree of reliability can be 
provided as a matter of design. 

5. Higher primary voltages in the 
range of 11 to 25 kv permit use of 
widely spaced, fairly large substations 
connected to high voltage transmission 
with 


greater 


lines resultant and 
ability to substation 


sites required to handle load growth. 


economy 
secure 


Annual Load Factor . . . The relation- 
ship that exists between cost of demand 
and cost of energy today, encourages 
high annual load factor use. Many 
utilities having high efficiency gen- 
erating facilities, can now deliver 
as contrasted to demand, to 
a customer at a lower cost than any 
competitive source can deliver an ef- 
fective energy equivalent. However, 
residential cooling alone, or 


energy, 


heating 
load factor 
As an example, Fig | shows 
what has occurred on a Southwestern 
system with the advent of residential 
air conditioning alone. Note the in- 
summer use since 1950. 
Fig 3 shows the effect of electric heat- 
ing or residential use in a northwest- 
ern The overall 


case 1S a 


alone, are low annual 


loads 


crease in 


system effect in 


either decrease in annual 
load factor. 

Figure 4 shows how the system an- 
nual load factor of one system having 
a large and rapidly growing air con- 
ditioning load has decreased. Under 
such conditions an alert utility will 
endeavor to provide incentives to the 
customer to improve his annual load 
factor by spreading his use over a 
longer period of time. 
ELECTRICAL WORLD 
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bution Progress 


Utility vs Customer's Savings-Single-Phase Service 


Customer Savings 
Saving by Use 
of Three-Phase 
$ per customer 


$100 
+ $30 to 


Compressor motor 
House wiring 


$30 


There is an anomalous characteris- 
tic of cooling and heating loads. Even 
when annual load factors are low, the 
inherently high daily load factors call 
for proportionate the 
loading of both lines and equipment. 


reductions in 


Utilization System . . . Central air 
conditioning and heat pumps for the 


home have one or more integral 


horsepower motors to drive the com- 
pressor. Circulating fans and other 


auxiliary motors 


usually 
Compressor 


are single 


phase. motors may be 


single or 3-phase 

While the customer today purchases 
3-phase equipment more cheaply, the 
utility supplies single-phase for con- 
siderably less than 3-phase power. 

Some pertinent, although prelimi 
nary, results have been obtained from 
a study of a 5-hp air conditioning unit 
applied at random in a new housing 
development. These indicate that the 
total customer plus utility cost is less 
for single-phase than for 3-phase 
power. Savings for the utility and for 
customer are tabulated above 

rhese figures apply to a customer’s 
motor that is an open-frame capacitor 
run single-phase unit. The dif- 
ferential for house wiring is based on 
data from three sources 


cost 


, two indicat- 
ing the 3-phase installation costs are 
greater than single-phase and one 
showing single-phase installation costs 
more than the 3-phase. 
lead to 


The figures 
the conclusion that both 3- 
and 5-hp motors for residential cool- 
ing and heating should be single phase. 


Higher Utilization Voltage . . . Utili- 
zation voltage in the 240/480 class 
offers tantalizing cost saving possibili- 
ties on the utility system. 
on 


The effects 


residential have 


customers’ costs 
not been investigated in detail but ap 
pear favorable in the case of large in- 
dividual loads even today 


As an interim step, the major ap 


Utility Savings 
Saving by Use 
of Single-Phase 


$ per customer 


$382 
216 
153 


Saturation of 
Air Conditioning 
4! 0 
25% 
50% 


pliances responsible tor 50 to 80 of 
the total customer demand could be 
supplied directly at the higher utiliza 
tion voltage. Lower voltage appliances, 
convenience outlets, and some lighting 
could be served by small transformers 
This the 
gradual change to a generally higher 
utilization 


arrangement as a step in 


voltage, could be readily 


initiated in a subdivision of fair size. 
Service at 240/480 v offers possible 
economies in conductor metal require- 


ments, the 


fluorescent 


and, on 


capacitors cus 


tomers’ level, in 


wiring 


lamps, room-coolers and motors 


Meter and Service .. . The kilowatt 
hour meter and demand meter involve 
no particular engineering problem in 


connection with heavier loads. If load 


cient 


Table I—Kva Aibility of Single-Phase 
Copper Service Conductors at One 
Per Cent Voltage Drop 0.9 PF 


AWG 
Number 


240 Volts 
50 Ft 100 Ft 


480 Volts 
50 Ft 100 Ft 


6.1 
12.4 
18.7 
27.2 


24.4 
49.6 
74.8 
108.8 


12.3 
24.9 
37.3 
54.4 


Table !|—Performance of 12-Kv 
Distribution System 


Circuits 
Less Than 
75 Miles 


All 
Circuits 


Total Exposure Miles 1188.2 280.2 
Number of Circuits 17 10 
Number of Interruptions 
Transient 
Prolonged 
Total Circuit Outages 
Number 36 21 
Summation of Min- 
utes 


1112 
241 


336 
86 


9719 
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Single-Phase 240-V Transformer Secondary Costs 
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FIG 4 
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EXPANSION of a 120/240-v system to a load density of 25,000 kva per square mile 


either more or larger transformers and proportionate secondary sectionalization 
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Single Phase 480 V Transformer Secondary Costs 
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FIG 5—PER KVA COSTS of the 240/480-v single-phase transformer secondary system using 1/0 
and 500-Mcm aluminum, as shown, have pretty well flattened out at the higher densities 


Economical Size of Substation for 
Ideal Distribution Conditions 


[-- eve @ 20 


Lood Density-Mva per Squore Mile 


FIG 6—SUBSTATION SIZE, as plotted from the equation for several base costs, is shown 
varying from 35 to 85 Mva at 5,000 kva to 55 to 150 Mva at 25,000 kva per sq mile density 
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factor incentives become common 
practice, control circuits could defer 
certain uses while more 
tasks were performed. 


the controls could 


important 
Conceivably, 
receive directions 
from the metering equipment. 

Nor do service wires pose a difficult 
problem. If utilization voltage, how- 
ever, remains at 240 v, heavier con- 
ductors may be needed. No. 6 copper 
conductors could run into excessive 
drop for a house with a demand much 
in excess of 7 kva, particularly when 
Overall 
starting drops of 8 to 117 
initiated complaints, although 
latter is a borderline figure. 
the dual 
installation 


the service is long. motor 
have not 
the 
In such 
circumstances, motor-com- 
pressor desirable. 

Service conductors of No. 8 or No. 
6 copper probably will be adequate 


for residential loads served by higher 


is very 


secondary voltages. Table I compares 
the kva ability of service wires of 50 
and 100 ft and equal voltage drops 
of 1% at single-phase 240 and 480 v 
and a load power factor of 0.9. The 
No. for the 
480-v system of the average all-elec- 
tric residence. 


8 service is satisfactory 
Services from No. 6 to 
No. 2 may be required in 120/240-v 
areas, depending upon the load 


Transformer-Secondary System .. . 
Many utilities now build single-phase 
transformer secondary systems around 
a single size of conductor of 
2/0 aluminum, or 


per 


1/0 or 
No. 2 AWG cop- 
As load grows, either more or 
larger transformers are installed, and 
the secondary conductor is sectional- 
ized Expansion of a 
120/240-v system to a load density 
of 25,000 kva_ per 


illustrated in Fig 4. 


accordingly 
square mile is 
[his curve uses 
the following limits: 

1. 3% secondary wire drop 

2. 120% 


sumed because of high daily load fac- 


transformer loading (as- 


tor discussed later) 
3. Thermal of 
(generally are not controlling) 
The 1/0 


only 


limits conductor 
conductor 1s 
the 25,000-kva 
per square mile density when a trans- 


aluminum 


able to handle 
former is placed on every other pole 
and the intermediate pole was feed 
from two directions. At the higher 
densities, there is not much cost dif- 
ference between 1/0 and 500-Mcm 
aluminum, although judicious appli- 
cation effect 
worthwhile savings. 

Fig 5 shows the costs per kva of the 


240/ 480-v, 


of transformers can 


single-phase transformer 
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secondary system, using 1/0 and 500- 
Mcm aluminum. In this system, costs 
per kva have flattened out at the higher 
densities, in the range of 10,000 to 
25,000 kva per square mile. At these 
densities, wire size is not important, 
either 1/0 or 500 Mcm producing 
about the same costs. 


Cost Differences . . . Abrupt changes 
in cost produced by a change in trans- 
former spacing can be reduced by 
feeding one-half the load of the end 
pole from each direction. 
Differences of approximately $5 per 
kva prevail from about 4,000 kva per 
square mile to about 15,000 kva per 
square mile. Above 15,000 kva per 
square mile, the difference decreases 
to about $2.50 per kva up to 25,000 
kva. This difference is not the only 
advantage of the 240/480-v system to 
the utility. 
ing 


There will be some sav- 
in the service wire between pole 
and house, average important saving 
will be in the secondary capacitor. 

Present day delivered costs of ca- 
pacitors are about as follows: 


Approximate 

Voltage Size—Kvar Cost per Kvar 
2,400 25 $5 
460 15 8 
240 5 14 


While the annual load factor of 
transformer secondary systems may 
decrease in the absence of measures to 
stabilize it, the daily and monthly load 
factors may increase substantially dur- 
ing the heavy months. During 
the hot the Southwest, 
monthly on distribution 
residential air 
conditioning is usually in the range of 
40 to 50%. 

The adoption of high load factor 
incentives and 


winter heating will require an increase 


load 
months in 
load factor 


transformers serving 


the development of 


in the size of the economic conductor. 
What is perhaps more important, the 
economic percentage loading on the 
distribution transformer will decrease. 
The sharp half-hour lighting peaks, 
while still continuing, will be rela- 
tively and the 
will be required to carry 


smaller, transformer 
a fairly flat 
and continuous load lasting for 8, 12, 
or more hours a day. In some cases, 
actual derating may be necessary. 

Growing Pains . . . The experience in 
one Southwestern city during the past 
few years dramatizes the growing pains 
in transformer The 


loading. local 
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utility used No. 4 copper secondaries, 
and transformer load supervision was 
exercised largely through voltage com- 
plaints and engineering estimates of 
transformer load in routine construc- 
tion and reconstruction. 

Che first hot weather brought a flood 
of voltage complaints from customers 


who had acquired room _ coolers. 


Load and voltage drop estimates were 
made at the worst locations, and addi- 
tional transformer capacity was in- 


stalled. Although the same procedure 
was followed the next year, data were 
prepared for Hollerith card records 
of customer kilowatt-hour use. 
cards 


These 
arranged that the 
monthly kilowatt-hour output of each 
distribution transformer was recorded 
for the hottest month by machine ac- 
counting equipment. Using appro- 
priate load factors, the machines esti- 
mated the load on each distribution 
transformer. 


were so 


The utility’s present practice is to 
make one card run each fall and pre- 
pare the necessary jobs for construc- 
tion to be carried out during the 
winter and spring. Thus, the distribu- 
tion system is prepared to start the 
hot season with sufficient transformer 
capacity. 

Similar problems in transformer 

load supervision are now arising in 
many Southern cities. As room cooler- 
ers spread northward, similar situa- 
tions can be expected on what are now 
winter evening peak residential sys- 
stems. 
Primary System . . . Conventional 
4-kv system design provides feeders 
with a capacity of about 2,000 kva. 
With present average loads, such a 
feeder may have about 10 miles of 
circuit, resulting in a density of 200 
kva per mile, or 38 kva per 1,000 ft. 
Higher densities mean reduced cir- 
cuit length. 

If the average future residence has 
a diversified demand of 10 kw, loads 
will be 120 kw per block, or 
about 1,800 kw per mile (340 kw 
1,000 ft). The 4-kv circuit then 
will have a total length of only about 


about 
per 


1 mile. Where house spacing is greater 
than 50 ft, the circuit will be corres 
pondingly longer. 
is 50 to 


When house spac- 
150 ft, the 4-kv circuit 
will be 1 to 3 miles long 

4-ky were 
15 to 25 miles long. As load density 
increased, these circuits gradually re- 


ing 


A decade ago circuits 


duced in length until the quality of 


service in urban and suburban areas 


is no longer greatly influenced by 
In adapting 4-kv systems to 
carry loads of the future several severe 
penalties will be exacted, such as: 

1. There will be a large number of 


comparatively 


length 


substations, 
These may in- 
volve a real problem in obtaining real 
estate where it is needed. 


small 


spaced relatively close. 


2. The costs per substation and per 
circuit will be relatively fixed amounts, 
and the cost per kva will be relatively 
high, thus defeating the objective of 
obtaining more capacity per dollar 
spent. 

3. Circuit areas will be relatively 
small, so that a large portion of a 
system will be either with 
copper or lines, 
depending upon the substation spac- 
ing. 


overlaid 


feeder transmission 


Thus 4-kv systems for such loads, 
while practicable, will be burdensome 
and expensive. 


Higher Voltage Distribution . . . Load 
growth in some areas in excess of ex- 
isting 4-kv substation capacity can 
be met by converting some 4-kv dis- 
tribution to higher voltage. Higher 
voltage distribution circuits were for- 
merly 5,000-kva But 
companies operating 
13-kv residential distribution circuits 
at 7,000 to 8,000 kva. There is no ap- 
parent reason why primary circuits for 
future residential loads should not be 
designed for normal loads of about 
10,000 kva at 13 kv and about 18,000 
kva at 23 kv. 


be given, of 


circuits. some 


now their 


are 


Due consideration must 
course, to mechanical 
loading of poles, arms and hardware, 
load factor of the load and reliability 
of service. 

These circuits should not be unduly 
long at the heavier load densities, For 
7,500 kva per square 
mile or 500-kva per mile, the 13-kv 
circuit would be 20 the 
23-kv Performance 
on such circuits is known. One utility, 
operating 


example, at 
miles and 
circuit 36 miles. 
13-kv distribution in a city 
of nearly 300,000 population and the 
1952 per- 
breaker co- 
Table II. 


surrounding area had 


13-kv 


ordinated circuits as in 


formance of fuse 


Outages at Higher Voltage... Of the 
979 total circuit 
time Table II 


Five 


minutes of outage 
10% 


other circuits 


shown in about 


on five circuits 
has a total outage time of one minute 
the 


circuit 


and 


total 


remaining seven circuits a 
time of 280 


164) 


outage 


(Continued on page 





PUBLIC RELATIONS AND ADVERTISING 


COKE BOTTLE placed on the floor of truck cab makes an excellent balance indicator 


the bottle tips over, the driver knows that he is starting or stopping too quickly 


Arkansas P&L Tests Drivers 


Driver training established by Ar- 
kansas Power & Light Co for its em 
standards 


Arkan 


attracted the 


ployees may raise driving 
throughout the entire state of 
sas. The program has 
attention of the State Police and the 
And both 


cooperation in 


Department of Education 
AP&l 


adopting the program to their needs 


are getting 


The course was first given the com 


pany’s and 


management supervisory 


people. They were enthusiastic; so a 


qualified person was hired to develop 
divided 


the program which is 


into 
three major divisions 

1. The porto-clinic machine is used 
to determine’ psycho-physical _ re- 


sponses, such as visual acuity, color 


perception, field of vision, depth per- 
ception, and reaction time. These tests 
immediately make aware to the drivet 
under test any limitations he may 
have 


2. A 


termines the individual's general level 


driving knowledge test de 


of driving intelligence. Weaknesses 
and 


taken to correct them 


become evident, steps can be 


94 


3. A 


chance to test his 


road test gives the driver a 


skill 


a course covering city 


driving his 
vehicle over 
streets 

The combination of the three tests 
provides a scientific basis for building 


workable 


in-service driver training program 


a sound and 


dependable, 


Public Service E&G 
Pushes Dual Campaigns 


Electric & Gas Co 
has come up with a new type of cam- 


Public Service 


paign to sell its area to industrial com- 
panies and business executives. It is 
actually two campaigns, one to sell the 
entire area and the other a small por- 
tion of the area. 

Che first campaign has as its slogan 
and theme, “The Cross Roads of the 
East.” A booklet, “Take a Look at 
New Jersey—the Cross Roads of the 
East,” points out the many advantages 
businesses can secure by locating in 
the Garden State. 


If 


May 3, 


The second campaign is 
“The Charmed Circle.” 
northeast 


pushing 
This is the 
corner of the state center- 
ing around Newark and opposite 
metropolitan New York. For those 
interested the company has available 
a booklet, “The Charmed Circle.” 


SCANNING THE ADS 


LOOK BETTER 
FEEL BETTER 
LAST LONGER 


Alabama Power Co—Campaign to sell 


clothes dryers consists of a series of 
one-column ads. Illustrations have a 


humorous touch (See illustration). 


Carolina Power & Light Co 
Switch 


Switch 
Differ- 
promoting 


to a and Enjoy the 


ence” was head on an ad 


electric cooking 


Electric Companies Advertising Pro- 
gram—June ad 
their Knowledge of 
bill. Three bill 


given them to choose from 


gives readers chance 


to test size of 


dollar outlines are 


Northern States Power Co—*One 
penny buys a stick of bubble gum or 
... One penny buys enough electricity 
to light a 100-watt bulb 3 hours.” 
The outline of a bubble being blown 
by a small boy is the same size and 
shape as that of 100-w bulb 


Philadelphia Electric Co—Four-color 
ads running in nationally circulated 
magazines are promoting Philadelphia 
as an industrial site. Art work is un- 
usually good 
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WASHINGTON COMMENT 


JESSE MOCK 


Republican power policy appears to be accomplishing 
one of its major purposes—to spur the development of the 
nation’s power resources. 

As set out by Interior Department last August, the 
policy was designed to “actively encourage the develop- 
ment of the natural resources of the 
country.” An accompanying state- 
ment went on to explain, “this will 


sources spurred 
by GOP policy involve a partnership of the states 
and local communities, private 


citizens and the federal government all working together 
in fact, the job is so tremendous that it will require 
the very active efforts of all the parties if the nation is to 
be kept abreast of its needs.” 
Let’s take a look at what has happened since. 


Nation’s power 


Hydro Licenses on the Upswing . . . Federal Power Com- 
mission reports a sizable upswing in the applications for 
hydroelectric licenses. As of June 30 last year applications 
pending before FPC involved 8.0 million kw. In January 
of this year applications pending involved 11.4 million kw. 
Even assuming no licenses were issued by FPC during 
the six months period, which was not the case, this would 
mean brand new applications for 3.4 million kw. During 
the best full-year under the Truman Administration, ap- 
plications were filed for only 4.5 million kw. 

But the FPC figures give only a hint of what has been 
happening. To the extent that these new applications were 
influenced by a more reasonable power policy, they affected 
only single companies which already had plans on the 
drawing boards. 


To work out the partnership arrangements, encouraged 
by the GOP policy, companies and other local groups 
required more time. For the most part, they started from 
scratch basing their action almost solely on the adminis- 
tration pronouncement. 


In the eight months since the policy statement was 
issued, an impressive list of partnership arrangements have 
sprung up taking a variety of forms. 


Federal-Local Partnership . . . There is the proposal for 
a federal-local partnership in development of 25,000 kw 
on the Cougar project in Oregon, another proposal for a 
federal-private partnership for development of a 96,000 
kw on the Santiam River in Oregon. Then Portland Gen- 
eral Electric Co is considering a partnership with the fed- 
eral government in developing the 1.1 million kw at the 
John Day site on the Columbia (EW, April 12, p 20). 

More recently Interior Department has agreed to help 
finance an 81,500 kw project on the Stanislaus River in 
California which two irrigation districts propose to build 
(see page 160). 

Several other partnership deals of this kind are also in 
the works 

Also in line with this same drive to expand electrical 
power capacity is the creation of the five-utility generating 
company to develop hydropower in the Pacific Northwest. 
(EW April 19, p 101) 

It is doubtful if the authors of the Administration power 
policy anticipated the quick and eager response which has 
already been shown. Certainly the federal power advocates 
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predicted all kind of complications in working out the 
partnership arrangements, but up to now these seemed to 
have been overcome. 

Of course not all the partnership deals are a direct result 
of the Republican policy. Even before it was announced 
a public utility district in Washington was ready to under- 
take development of the Priest Rapids Project as soon as 
it could get a go-ahead from Congress. In another instance, 
the State of Oklahoma was ready to go ahead with a power 
project if the federal government would chip in for the 
flood control features of the project. 

But overall, it seems highly questionable that the same 
widespread interest in power development would have 
been created in the absence of the Republican power policy. 


TECHNICAL NOTES 
ARCHER E—E. KNOWLTON 


Components in electronic control equipments should (1) 
have ample voltage latitude or (2) be supplied with regu- 
lated voltage; otherwise failures and calls for the main- 
tenance man may be frequent. 


Gas velocities through electrostatic precipitators range 
from 5 to 10 ft per sec. Effective plate areas run 8 to 9 
sq ft per cu ft per sec of flue gas. 


Well-casing pulling, windmill erection, or antenna mount- 
ing calls for thorough precautions when done in the vicin- 
ity of power lines. 
Pentachlorophenal-petroleum-creosote (50/50) treatment 
has no effect on the bending strength of southern pine 
poles. 


Fan erosion rate varies approximately as the cube of the 
speed. Adjustable this claim to 
superiority over damper control of induced draft fans. 


speed operation has 


Parallel capacitor banks increase the tendency to re-strike 
on breaker opening and to produce large momentary cur- 
rents on closing or re-striking, but they do reduce over- 
voltage magnitude 

Network protector intervals 
reduced double contingency outages per vault by 65% as 


inspection at semi-annual 


compared with annual inspection. 


Severe electrical accidents seem to peak up in May, July, 
August, and October, between 9-10 AM and 3-4 PM. 
Fatigue hardly suffices as an explanation 
Mechanical rectifier transformer capacities for electro- 
the order of 40 kva for 
100,000 cu ft of flue gas per minute 


static precipitators are of each 


Plant operators accustomed to working in plants with large 
staffs may not believe far fewer men can run the newer 
ones unless they see it with their own eyes 


Freeze-up of air lines can be averted by bubbling the ai 
first through kerosene. The water will separate and re 


placement of the evaporated kerosene will be necessary 





STATISTICS 


Nearly 93% of Nation’s 
Farms Are Electrified 


An increase of 2.2 percentage 


points during 1953 brings the percent 


¢ Billions of kwhr 


of farms in the country that are on 
power lines to 92.8% according to 
data recently released by Edison Elec- 
tric Institute. Eight states all come 
close to a perfect score with 99.9% 
electrified, while Nevada and Missis- 
sippi are low, with 64.3% and 74.6% 
respectively 
Number of % 
Farms Electrified 
Maine 26,900 88.6 
New Hampshire 13,250 98.9 


Vermont 17,900 94.0 
J 7 a M J J A Ss 0 N 0 Massachusetts 20,450 92.0 


° 43 
ut Rhode Island 2,450 9 
Output Week Ended April 24—8,257,000,000 Kwhr eee 15,600 09 
Seasonally Adjusted Index 163.4 New England 96,550 93.5 
New York 119,200 95.4 
Per Cent Change From Previous Year New Jersey 24,150 97.2 
Total New Mid. Cent West South- South Rocky Pacific Pennsylvania 139,750 95.1 
US Eng Atlan Ind east Mount NW sw Mid. Atlantic . 283,100 95.4 
Apr. 24 3.0 0.7 5.3 +7 

Apr. 17 $2.9 11 ia why 4 tas «T3 Ohio 199,200 9 
Apr. 10 +49 30 428 is. 4 12.8 6 Indiana 166,500 99.9 
. a ai E Illinois 186,250 95.4 
Electric Power Statistics ee ae Michigan 155,450 99.9 
sas -” Wisconsin 165,050 97.9 
Peak Load (Million Kw 2-2. Feb 81.1 73.7 E. N. Central. . 872,450 98.5 
Capacity (Million Kw ef 2 91.68 82.83 Minnesota 173,200 96.7 
Production (Billion Kwhr Feb 39.42 33.60 lowa 198,900 97.9 
ae oe oo. omnes Missouri 210,150 91.4 
hit ieee, *” 1.9 North Dakota 58,100 88.8 
Coal (Million Tons Feb 10.92 9.16 South Dakota 61,800 93.0 
Oil (Million Barrels) ad Feb 8.29 6.81 Nebraska 103,450 96.5 
Gas (Billion Cu Ft ee Feb 67.41 57.82 Kansas . 121,350 92.4 
Sales (Billion Kwhr oa Jan 32.31 32.07 W.N. Central 926,950 94.3 
Residential ae Jan 9.77 9.82 Delaware 6,900 92.6 
Commercial ; Jan 5.60 5.37 Maryland & D.C 35.300 97.7 

Industrial Jan 14.83 14.90 : , 
Other Jan 2.12 1.97 ee woes o9 
Net Income Class A & B Companies West Virginie 72,900 89.5 
($ Millior Dec 7 84.26 101.50 North Carolina 277,500 96.2 
Estimated Dec. ‘54 Peak (Million Kw) Jan 3.4 94.0 South Carolina 123,650 88.7 
Kwhr per Residential Customer Georgia 188,700 95.2 
(12 Month Average Jan 2,345 Florida 47,900 842 
Revenue per Kwhr Residential Service South Atlantic 903,750 94.2 
(12 Month Average : Jan 2.74¢ Kentucky 196,850 90.1 
Canadian Production (Billion Kwhr Fet ) 9.63 2 Tennessee 218.000 94.1 
Alabama 170,950 80.8 
Business Statistics Mississippi 187,500 74.6 
E. S. Central. .773,300 84.7 
FRB Industrial Production Index? Mar 25* ‘ Arkansas 154,900 84.9 
Gross National Production Annual Rate Louisiana 112,150 90.3 


$ Billion Ist Otr 358.5 ki 
EW 4 Industry Production |Indext Mar 113.1 Oklahoma 120,700 84.9 


Texas 308,650 93.1 

ENR Construction Cost Indextt Apr 129.0 . 
BLS Consumer's Price Index : Fet 115.0 W. S. Central. 696,400 89.2 
NEMA Insulation Materials Sales Indext Feb 120 Montana 30,050 85.6 
NEMA Electric Appliance Sales Indext Feb 98 Idaho 40,250 99.9 
NEMA Household Refrig. Sales Index? Feb 91 ) Wyoming 11,950 947 
Metal Prices (Apr. 27 Colorado 43,750 96.0 
Copper, Conn., V., Ik $.30 ts New Mexico 19,150 81.1 
Zine area acai rn E. St. Louis, It 101 Arizona 10,300 98.9 
Tin, Straits, qual. N. Y Ib 97 : Utah 22,250 92.0 
Aluminum, ingot, base price 21% 21Y% ‘ 2 Nevada 2,000 64.3 
Nickel, base price 60 60 Mountain 179,700 92.2 
Steel, billet Pitts., ton . 62.00 62.00 Washington 69,800 99.9 
Steel, scrap, N |] heavy, Pitt ton 26.00 26.00 Oregon 59,750 99.9 
California 130,250 95.0 
Pacific 259,800 97.4 
Total U. S. 4,992.000 92.8 


9 +4.0 
9 1.6 
7 5.4 


* Preliminary ** Revised t 1947-49=—100 T1 
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FINANCIAL 


Utility Outlook... Today in Utility Finance 


is excellent despite econ- 
omic threat to output gain, 
Calvin Bullock’s April ‘Per- 
spective’ shows 


*“-* 


The outlook for the electric utility 
industry continues to be excellent even 
though a further decline in the econ- 
omy may temporarily halt the annual 
gain in the output of electric power. 
This is the view expressed in the April 
“Perspective,” issued by the invest- 
ment management department of Cal- 
vin Bullock, a mutual fund. 

“Projecting the industry’s 6.78% 
rate of annual growth since 1920,” 
the study states, “an output of 1,137 
billions of kwhr production is foreseen 
for 1967, compared with 400 in 1953. 

“A number of important factors 
continue to exert a favorable impact 
on earnings of electric utilities.” 


Regulation Atmosphere Improved .. . 
“Rate increases of $21.5 million were 
granted last year and of the $62 mil- 
lion in applications pending at the 
year end, $21 million were granted in 
the first two months of 1954. The 
atmosphere of regulation has greatly 
improved. 

“The newest units to be delivered 
this year produce a kwhr with a heat 
rate of 8,900 per Btu, a 30% im- 
provement over 1953’s average. They 
will take over a large share of the 
24-hour output. 

“These economies are multiplied 
by modern transmission systems and 
inter-connections designed to reach as 
far as possible for the low-cost unit. 

“An excellent load factor of 62.1% 
was attained for 1953, largely due to 
the great increase in air conditioning, 
which changed the summer slump to a 
period of peak demand.” 

The study finds that the cost of 
senier capital for utilities has been 
declining for nearly a year and that 
this benefit should continue for some 
time to come. 

Foreseeing no more than a modest 
gain in output, revenues, and net in- 
for the balance of 1954, the 
study states that the long-term rate 
of growth of about 7% per year 
should re-assert itself in 1955. 

(Financial continued on page 156) 
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YIELDS (%) 


Bonds 


2nd lst 


Quality 
DATE 


April 15 
END OF QTR. 


: 82 
07 
30 


3rd 1953 : 
3.34 


2nd 1953 


Date: Reis & Chandler, Inc 


EARNINGS 


Period 
Company 


Months Ended 


Central Hudson Gas & Electric 
Central Vermont Public Service, 
consolidated 


12 Mar. 


12 Mar. 
1953 


$181, 
4,753, 


Hilo Electric... . o's 
Pacific Power & Light 


1 Dee 
‘ 1: 
Portland General Electric 1s 
1: 
l 
Ii 


Dec 
Dec 
Dec 
Dec 
Dec 


Public Service Co of New Mexico 
Tucson Gas, Electric Light & Power 


1 
1 , 567 
Western Light & Telephone. . l, 


Notes—Figures shown for the last six companies have been audited; 
1954 and 2,042,153 shares in 1953; (b) Based on 840,931 shares in 1954 and 744,150 shares in 1953; 


Preferred Stocks 


2nd 


Net Income 
1954 19. 


$2,762,734 


993 , 59 


292 
237 
3,821,464 

, 153 ,890 
382 
263 ,452 


Common Stocks 


3rd Ist 2nd 3rd 


Earnings Per 
Common Share 
1954 195: 


2,409 ,932 $ .95(a) $ .88(a) 


9 976,192 91(b 1 .05(b) 
1953 1952 
$174,286 $1.93(c) $2 .32(c) 
4,413,703 1.95(f) 1. 80(f) 
3,715,661 2.48(g) 2. 5B(g) 
1,001,363 75(h 79th) 
1,301,549 1. 40(i) 1, 22(i) 
03(j) 


1952 


995 , 607 2.57) 2 


(a) Based on 2,250,642 shares in 


(c) Based 


on average number of shares issued and outstanding during 1953 and on 75,000 shares outatanding in 1952; 


(f) Based on 2,204,278 shares in 1953 and 2,200,000 shares in 1952; 


(g) Based on 1,500,000 shares in 1053 


and 1,437,500 shares in 1952; (h) Based on 1,385,092 shares in 1953; (i) Based on 1,000,000 shares; and 


(j) Based on 391,795 shares in 1953 and 391,009 shares in 1952 


FINANCING 


Company and Description 
WEEK OF APRIL 22 
Bonds 
Commonwealth Edison—Ilst mtg 3% due 1984 
Utah Power & Light—Ilst mtg 34% due 1084. 


SCHEDULE FOR MAY 
Bonds 
Delaware Power & Light—1Ist mtg due 1984 
Montana Power—Ist mtg due 1984... 
Wisconsin Electric Power— 1st mtg due 1984 
Cleveland Electric Illuminating—Ist mtg due 1989 
Iowa Public Service—Iist mtg due 1984 ‘ 
Consolidated Edison Co of N. Y.—I1st mtg due 1984 
Virginia Electric & Power—let mtg due 1984 
Pacific Gas & Electric—ist mtg due 1984... . 
New York State Electric & Gas—Ist mtg due 1984 
California Electric Power— 1st mtg due 1984 
Public Service Electric & Gas—lst mtg due 1984 
Consumers Power—Ist mtg due 1984 
Southwestern Gas & Electric—lst mtg due 1984 
Gulf Power—Ist mtg due 1984 


Debentures 
Montana Power-—debs due 1979 


Preferred Stock 

Empire District Electric—40,000 sh 4%% $100 par 
Montana Powe:—60,000 sh no par 

Niagara Mohawk Power—210,00) sh $100 par 
Missouri Public Service—50,000 sh $100 par 
California Electric Power—105,000 sh $50 par 
Public Service Electric & Gas—249,942 sh $100 par 


Common Stock 
Housatonic 


unsubscribed shares to be offered to employees) 


Amount of 
Offering 
(000) 


Offering 
Price 


Yield to 
Public 


28 


000 
00 


$50 
15 


100 .3948% 2.98% 
101 .931 3.15 


JUNE 


Bid Date 
$10 May 
6 May 
20 May 
20, May 
May 
May 
May 
May 
May ! 
May 25 
May 
June 
June 
June 22 


May 12 


OOU 
000 
000 
000 

5,250 

24,904 


4.75% 
May 4 
May 11(b) 
May 12(f) 
May 19(c) 
May 19(¢ 


$100.00 (a 


Public Service—41,159 sh (to be offered common 
holders on 1-for-8 basis, record April 23, to expire May 1: 


2 


Wisconsin Electric Power—421 ,492 sh (to be offered common 


holders on 1-for-10 basis, record April 27 to expire May 20 
Genera! 
holders on a 1-for-15 basis, record May 12 to expire June 2). 


Public Utilities—606,423 sh (to be offered common 


Notes—(a) First Boston Corp group, underwriters; (b) Harriman, Ripley & Co, group, underwriters; (c 


Merrill Lynch, Pierce, Fenner & Beane group 


May 19 


underwriters: ({f 
underwriters, and (g) Company plans to negotiate dea! 


Kidder Peabody & Co group, 
ties to be offered to publie around 


secur 





MANUFACTURERS AND MARKETS 


GE Net Sets Record, Sales Dip 


Cordiner told some 


Pres Ralph J 
»,500 General Electric Co share own- 
ers attending the 62nd annual stock- 
holder meeting held 
Schenectady, N. Y., that the company 


made record profits in the first quarter 
an  / 


recently at 


despite 
First 


decline in net sales. 
1954 
a share, 


quarter earnings for 
$48,029,000, or $1.67 
representing an increase of 42% over 
first quarter earnings of 
$33,849,000, or $1.17 per 
First 


net sales 


were 


last year's 


share 
quarter earnings were 6.7% of 
billed compared with 4.4% 
for the first quarter of 1953. 
President 


Cordiner explained that 


the substantial increase in net earn 


ings is attributable largely to the elimi 
nation of the excess profits tax starting 
at the first of the 
$24 


the first quarter of last year 


This tax 
for GE in 


yeal 


amounted to million 


Sales Dip 8% 
the first 


. GE’s sales during 
1954 reached 
$715,596,000, a decline of 8% 


1953's 


quarter of 
from 
record breaking first 
sales volume of $777,819,000 

The GI that the 8% 
dip in first quarter sales is attributable 
to a decline 
that 


quarter 


official said 
in defense business. He 


added regular commercial sales 


were down only 3% 

The meeting opened on a rather 
humorous note. Philip D. Reed, com- 
pany chairman, directed the attention 
of stockholders to a corner of the 
armory where the meeting was held 
There stood GE’s 75,000-w lamp, re- 
ported to be the largest and brightest 
Reed 
cautioned the audience to prepare for 
light 


incandescent bulb in the world. 


a blinding and then gave the 
After a 
the lamp began to glow. 


“Here it 


signal to have it lit 


two 
minute watt 


He then 
thank 


remarked comes, 


goodness 


Stockholders 


a proposal 


Approve Stock Split... 
at the meeting approved 


to change each share of no par com 


mon into three shares of $5 par each 
This action paves the way to increase 
the company’s 35 million shares of no 


par common into 105 million shares 


of $5 par to eliminate 


common and 


holders cast 22,371,152 votes for the 


proposal and 56,005 against 

President Cordiner also revealed 
that GE 
$175 


modernized 


will spend a record total of 
1954 for and 
plants and equipment, 
representing an increase of 24% over 
the previous high of $141 million last 
yeal 


million in new 


He added that expenditures in 
1955 will be second only to this year 

“Nothing has happened to alter our 
confidence in the future of the econ- 
omy or of the electrical industry as a 
whole,” Cordiner “At a 


time when so many public spokesmen 


dec lar ed 


seem to be determined to frighten us 

into a depression, it is important to 

emphasize these points of strength.” 
He cited these points: Research and 


development, efforts to shorten time 


between new discoveries of research 
and their application to new and im- 
proved products, better manufacturing 
methods, and 


improved marketing, 


improved overall industry planning 
Research . . . Cordiner said 
research and product develop- 
was the 


Lauds 
that 
ment foundation for confi- 
acceleration of the 
expansion. He 
gave four examples of GE research 
and product development which “have 


already shown 


dence in an 


country’s economic 


promise for new and 


improved products and more and bet- 
ter employee opportunities.” 


[hese were the four examples 


Field of atomic energy, thin wall in 
sulation for refrigerators, cathode ir- 
radiation for and 


food sterilization 


chemicals, and semi-conductors such 


aS transistors. 


(More M&M on page 154) 


GE‘s PRES Ralph Cordiner is shown greeting Patricia Anne Buzzo, six-month-old stockholder, 
at the company’s 62nd annual stockholders meeting held recently at Schenectady, N. Y 


The young stockholder was accompanied by her parents, Mr and Mrs Albert L. Buzzo of 
Schenectady. Patricia was one of the 190 babies born to General Electric employees last 
Stock Oct. 15, the company’s 75th anniversary. The infants each received five shares of stock 


6 cumulative 


that had 


$10 par preferred 


never been issued 
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HOW TO 


DESIGN 


CONSTRUCT 


OPERATE MAINTAIN 


TRANSDUCER PROBE has two coaxial, 
coplanar coils in sensing end, facing shaft 


SHAFT-DISPLACEMENT INDICATOR con- 
sists of cabinet (left) containing power sup- 
plies and alarm circuits, exciter and indicat 
ing unit (right), and transducer 
(center front) 


probe 


Meter Warns of Turbine Shaft Displacement 


Shaft-position indicator developed 
by National Bureau of Standards meas- 
ures longitudinal shaft displacement 
on heavy rotating machinery, such as 
steam turbines. A mutual-inductance 
micrometer, having a non-contacting 
probe, is used. 

It will measure lengths as small as 
50 microinches or as large as several 
inches with 3% accuracy. When dis- 
placement exceeds prescribed limits, 
the instrument actuates an alarm, 
warning of wear or imminent failure 
of the thrust bearing. 

Transducer probe, the sensing ele- 
ment, consists of two coaxial, coplanar 


coils—primary and secondary—on a 
dielectric core about % in. in diam. 
Probe is mounted on the turbine frame 
near the shaft. A graduated micro- 
meter is used to adjust the initial spac- 
ing between the probe and a brass 
disk mounted on the end of turbine 
shaft. 

In operation, the primary coil is 
energized by a regulated rf source 
from the exciter and indicator unit. 
Axial movement of turbine shaft and 
brass disk changes the mutual in- 
ductance of the coils, thereby vary- 
ing the secondary voltage. 
suitable 


Through 


electronic circuitry, secon- 


dary-coil voltage is translated into a 
meter reading in thousandths of an 
inch. 

Alarm circuits, in same cabinet as 
power supply, operate on an excessive 
displacement. Alarms are separately 
preset for forward and aft shaft move- 
ment. Use of the shaft-position indi- 
cator, giving continuous direct indi- 
cation of bearing wear, will 
useful bearing life 
scheduling of maintenance. 

Instrument can be adjusted to meas- 


allow 


longer and aid 


ure radial motion, or relative positions 
of other oscillating, reciprocating, or 
quasi-stationary members. 


Heating Strips Keep Spillway Gates Unfrozen 


1O00-MCM Cables about 6 Ft long 


is 


/ 6, 82-Lb 
a x Channel 


\ 
' Abvut /6 Ft of 


440-V Power 
Supply 


o— 


eo 


/OkKva Transformer 


~~— Side Channels 


8 in, /1.5-Lb Channel 
Radial Gate 


Welded 


SPILLWAY GUIDE STRIPS are welded together to provide a path for up to 900-amp 
from special 440/4-y heating transformer. Thermostat may be added to energize circuit 
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E. A. CRELLIN, Gen. Supt. of Hydro Gen 
eration, Pacific Gas & Electric Co, San 
Francisco, Calif. 


Operation of spillway gates is as- 
sured during freezing temperatures by 
passing a current through the gate 
guide strips. This “anti-freeze” scheme 
is used by Pacific Gas & Electric Co 
at several of its hydroelectric plants 
where water may have to be spilled on 
short notice. 

For a typical radial gate, a 6-in., 
8.2-lb channel guide bent to the proper 
radius is located at each end of the 


(Continued on page 104) 
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BIG, FOR READABILITY—SMALL, FOR BEST USE OF SPACE 


G-E Long-scale Instruments 
Are Sized to Your Needs 


2ee 8: 


TELESCOPIC READABILITY makes the OPTIMUM USE OF SPACE is realized with 
General Electric 8°4-in. instrument ideal the 414-in. miniature. Twenty-five of 
for locations where convenience dictates these can be mounted in a 24-in. square, 
taking readings at long distances. without any decrease in readability. 


0 90100 10 120 


90 
ree a sages J 
AC VOLTS 


eee, a macrent 
ney 


LONG CIRCULAR SCALE is straightened SECTION C602-275 


out above to show you why G-E instru- GENERAL ELECTRIC COMPANY 


ments—big or small—are easy to read. SCHENECTADY 5, NEW YORK 
A fourteen-inch scale on the 8%,4-in. 


instrument and a full seven-inch scale Please send me a copy of your bulletin 
on the 4)4-in. instrument are possible on the AB-DB-18 and AB-DB-16 long- 
because each scale has a 250° arc. scale switchboard instruments (GEC-218). 
Readability is further increased by a 

raised, convex window, which floods Neme 

the shadow-proof scale with light from 

all sides. Company 


For further details, contact your near- 

est G-E Apparatus Sales representative Street 
or send the coupon shown at right for 

a copy of Bulletin GEC-218. City 
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GENERAL ELECTRIC INTRODUCES SELF-X, 
A NEW FLAME-RETARDANT INSULATION 


SELF-X GUARDS OVER 10,000 
GENERAL ELECTRIC METAL-CLAD UNITS 


G-E METAL-CLAD SWITCHGEAR lineup features Self-X, G.E.’s 
service-proved flame-retardant insulation, at vital points. 


COFFIN AWARD. Nicholas F. Arone, laboratory engineer in G-E 
Switchgear Product Laboratory, receives Company’s highest employee 
honor-——the coveted Coffin Award—-from G. E. Burens, General Man 
ager, Switchgear and Control Division, for developing Self-X insulation. 





COMPARISON TEST shows why Self-X insulation which continues to burn, while the Self-X held by 
gives better protection to metal-clad switchgear. In H. F. Hentschel, General Manager-—-Medium 
this photograph, taken immediately after both pieces Voltage Switchgear Department, stopped burning 
of insulation were withdrawn from the flame, N. F. as soon as flame was removed. Other tests of Self-X 
Arone (at right) holds a piece of ordinary insulation included exposure to electric arc. 


elf-X insulation proved 
by three years of service 


Back in 1951, the first sheets of a new type of flame-retardant, self- 
extinguishing insulation, just developed by General Electric, were in- 
stalled in a metal-clad switchgear unit. 


In severe laboratory tests, the new Self-X insulation proved that 
it could stand up even under direct flame or an electric arc. As soon 
as direct flame contact was removed, polyvinylchlorides in the lami 
nated sheets went to work fast. Smothering action started—and the 
fire was put out in less than a minute. 


That was over three years ago. Today, this service-tested insu 
lation developed by General Electric Company is acting as a built-in 
fire extinguisher for over 10,000 switchgear units. Its flame-retardant 
features make it ideal for bus and cable supports, insulating barriers, 
between compartments, box carriers for arc chutes—all vital spots. 


Self-extinguishing insulation is just one of the advanced safety 
features of G-E Metal-Clad Switchgear, which helps guard utility and 
industrial power distribution systems. To learn more about it, call your 
nearest G-E Apparatus Sales Office or Authorized Agent. Or write for 
bulletin GEA-5664 to General Electric Company, Schenectady 5, N.Y. 


511-4 


) 
Chppii 0 Otte most important product 
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Spillway 
(Continued from page 99) 
gate. A similar channel iron is laid 
across the bottom of the sluice way. 
Side and bottom channels are welded 
together to provide a continuous cur- 
rent path 
Up to 900-amp current is supplied 
by a special 440-yv, 10-kva transformer 


SPILLWAY GATE operation is assured by 
installation of current carrying channels 


MID-SPAN LOCATIONS are easy to reach from platform on 30-ft gin 
pole. Platform facilitates installation of street light mast arms 


Gin Pole on Line Truck Speeds 


FRANK LINCOLN, Line Crew Foreman, Salt Lake Div 
Power & Light Co, Salt Lake City 


Utah 


Work in mid-span locations or installation of long mast 
arms for street lights is made easier and faster through 
use Of a gin pole mounted on a line truck. Need for this 
attachment arose because of the many steel poles used 
in Salt Lake City. Formerly it was necessary to use regu- 
lar ladders or ladder trucks when installing mast arms 

In eliminating time-consuming positioning of ladders, 
the new gin pole saves up to an hour per working day. 
It also frees mobile ladder equipment for other work 

Gin pole consists of a 30-ft untreated pole and working 
platform. For work at higher elevations, a longer pole is 


used, Pole is attached to 


the truck’s pintle bar with a 
Mount consists of a 5 x 24-in 
piece of channel iron welded to a split steel collar. This 


mount devised by the author 
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wound for 4-v on the secondary side. 
Current is fed through 1,000 MCM 
cables attached to the guide chan- 
nels. Ice is kept from forming in an 
area about 6 in. distant from the chan- 
nels. 

In some unattended 
have a thermostatic control set to 
energize the transformer when water 
temperature hits a few degrees above 
32F. The first anti-freeze system was 
installed in 1943 and has worked 
satisfactorily. Other installations have 
been made since. 


cases gates 


POLE ATTACHMENT consists of channel iron welded to cross mem- 
ber which bolts around pintle bar. Pole is raised with winch cable 


Line Operations 


collar bolts around and is of slightly larger diameter than 
the pintle bar. The channel iron bolts to the pole with 
two %-in. galvanized machine bolts 10 in. long. 

Working platform is a wood plank measuring | x 2 ft. It 
is attached to the pole by a steel band and supported by a 
knee brace. Platform is positioned on the pole so that it 
rides over the truck cab when the pole is in traveling posi- 
tion. The pole is secured for travel to the front of the truck 
with two small blocks and tackle. Steel climbing pins in 
the pole provide access to the platform. 

Raising and lowering of the pole with the winch cable is 
controlled from the truck cab. The cable runs through the 
stub-pulling wheel at the rear center of the truck bed. In 
working position, pole butt is held tightly against the rear 
of the truck by maintaining tension on the cable. If the 
truck ts parked sidewise on a grade, a chain hoist may be 
fastened to the butt and truck to prevent side play 
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OAKLAND SUBSTATION, Utah Power 
& Light Company at Salt Lake City with two 


ld ° 
lm, bn 


; " 7 oS 
WANA Be x 
PTE 


be 


G-E 2000-kva single-circuit unit substations 
rated 41980-4160 GRY/2400. These units 
are in the center of a new housing develop- 


ment close to the load. 


When load doubles in new housing area. . . 


Utah Power & Light Company meets demand with 


G-E single-circuit unit substations 


2000-kva units conserve space, permit shorter lines, reduce installation, maintenance costs 


To meet the increased 
power demand that has developed in 
Salt Lake City since World War II, Utah 
Power & Light Company has now stand- 
ardized on the use of single-circuit unit 
substations. Ten years ago there were 
only three unit subs in the area. . 
there are twenty. 


tremendously 


». now 


Load-growth problems simplified 
with G-E single-circuit unit substations 
because they incorporate transformer, ver- 
tical lift magne-blast air circuit breaker, 
load-ratio-control with voltage regula 
tion, meters and other necessary instru 
ments in a single, fully co-ordinated 
enclosure. They permit: 


@ Lower land cost because they require 
minimum space. 

@ Shorter lines 
located close to load. 


C 


because they can be 


@ High re-use value because units may 
be easily shifted if the load changes or 
is seasonal. 


Low and predictable installed cost, 
because there is nothing else to buy... . 
nothing to overlook. Purchasing is simpli 
fied . . . only one specification, one pur- 
chase transaction. Repeat orders can be 
placed without further 
specification writing. 


engineering or 


Standard ratings. G-E integral type 
unit substations are furnished in ratings 
from 12 to 66 kv incoming voltage. They 
have their widest application in areas of 
light-load-density where a single 2.5- or 
4.33-kv feeder with 1000 to 3000 kva of 
load is to be served, or in the 15-kv class 
for loads of 1000 to 5000 kva. 

If you are faced with load growth 
problems, investigate G-E single-circuit 


Y, ' 
Sf Can fue (four confidence in— 
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For full in 
formation get in touch with your near 
est G-E Sales Representative, or write 
General Electric Company, Section 
422-7, Schenectady 5, N. Y. 


integral unit substations. 


DWANE G. JENSEN, Substation Supervisor, 
Salt Lake City Division, Utah Power & Light 
Company, inspects one of the new G-E 
single-circuit substations. 
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READY TO START moving the 750-kva General 
Electric network transformer, with submersible pro- 
tector, from trailer to vault. Notice the room air- 
conditioning units in the windows—one of the 


reasons why more capacity is needed here. 


we 





Potomac Electric, Washington, 
D.C., installs G-E network unit 
omeetextra-heavy load demands 


System reinforced with 
750-kva G-E transformer 
and network protector 


The flexibility and ease of expansion provided by a 
secondary network system certainly “pays off” for 
Potomac Electric Power Company in downtown 
Washington, D. C. Flexibility of the system permits 
load growth additions with minimum interference to 
service in the highly concentrated downtown area. 
The financial district is experiencing a phenomenal 
growth and the consequent heavier load requirements, 
including air-conditioning in existing buildings in the 
area, necessitated installation of this 750-kva G-E 
network transformer. The unit, equipped with a sub- 


ALMOST IN PLACE and with minimum inconvenience, even ina 


congested downtown area. Note the G-E submersible automatic 
network protector on the low-voltage end of the transformer. 


mersible automatic network protector, is located at 
730—15th Street, N. W., directly in front of the Amer- 
ican Security and Trust Company building. 

Compactness of G-E network units permits minimum 

vault depth (7 feet to roof slab) for lower installation 
cost. 
It pays to start a network. Although the change from 
a radial to a network system means substantial initial 
expense, future increases in capacity require less in- 
vestment with a network system. With a growing load, 
the sooner the network system is started, the lower the 
ultimate cost. Why not investigate the advantages for 
your system? 

For help in solving your network problems, and 
for complete information on the many advantages of 
G-E standardized network units, get in touch with 
your nearest G-E Apparatus Sales Office, or write for 
Bulletin GEA-5024, General Electric Company, Sec- 
tion 431-201, Schenectady 5, N. Y. 


CENTERING UNIT in vault prior to cabling. Convenient location 
of cable terminals on G-E units makes minimum size vaults 
practical—simplifies connections for fast installation, 


Glou can ) ful ‘your conflilence n— 
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ENGINEERING REFERENCE SHEET 


Ground Grid Used with Wooden Pole 


Construction and installation of pole ground grid as outlined here are 
an adaptation from Distribution Standards prepared by the New Eng- 


land Electric System 


Tie to equipment 
dowmead if no 
orresters ore 
present 


; 


Ground rod / 
—_ 
/ / “ 


Arrester ,/ 
down -lead 
in moulding 


and clamp | 


Install grid on 

3ft. radius \ 
with center 6 in. 

from the face of 

pole on the 

equipment side. 


Keep number of 
pieces of wire 
to a minimum 
by threading 
through clamps, as 
shown. 

i 


= 
™~ 


? 


Ground rod 
and clamp 


“\ 


Cnouilf quipment 
down-lead 
in moulding 


Bury grid including 
horizontal leads 
/ ond top of rods /2 in. 
below surface or /8 in. 
where land may be 
plowed or otherwise 
“ese eee disturbed. 


Pian View 





APPLICATION .. . Pole ground grids are required for 
grounding airbreak switch handles, meter cabinets, etc, 
when specified on plans or other construction standards. 


CONDUCTOR .. . Bare copper (No. 6 minimum) is to 
be used for all buried ground wires except that the con- 
nection of arrester down-lead if present shall be neoprene 
covered as far as its ground rod. 


108 


GROUND RODS... A minimum of two driven ground 
rods are to be used with clamps located as shown in the 
diagram. This applies for each installation where a ground- 
ing grid is buried at a pole. 


NECESSARY CHANGES . If conditions, such as 


pavement, make installation of grounding grid imprac- 
tical, consult the superintendent. 
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DELTA-STAR METAL ENCLOSED 
BUSES ARE AVAILABLE FOR 
ALL REQUIREMENTS 


“Unit-type” metal-enclosed bus designs 
ore available in a wide variety for 
isolated phase, segregated phase and 
non-segregated phase construction. 
Delta-Star’s experienced engineers will 
make on analysis of your proposed 
installation and determine which type 
will be the most economical for your 
service requirements. Regardless of the 
type selected, you are assured of a 
design which will fit into your installation 
at lowest possible erection cost. 

For complete information ask for 
Publication 5006. 


A typical section of an 
isolated phase bus; rated 
15-H_ kv., 4500-amperes. 


Here is the safest direct path between generator and station bus or trans- 
former. Absolute isolation of each phase eliminates the possibility of a 
phase to phase fault. 


Phases individually isolated and enclosed. Bus is supported within 
heat treated cast aluminum rings by porcelain insulators which are always 
placed in compression both under normal load and in event of short circuit. 


Aluminum Covers in identical halves with silvered channel shape edges 
provide strong sections for bolting and good electrical contact between 
halves. Specially shaped neoprene gaskets eliminate dust and moisture. 
Large area ring gaskets permit liberal misalignment of ducts without 
reducing seal. Covers easily removed for inspection. 


Easy to Erect — Simple to Install. Every structure is custom built to 
meet specific requirements, factory engineered, factory assembled and 
factory tested before shipment thus reducing installation cost to a minimum. 


FOR COMPLETE DETAILS write or call our nearest district representative or our main office. 


DELTA-STAR ELECTRIC DIVISION 


H. K. PORTER COMPANY, INC. 
OF PITTSBURGH 
2437 FULTON STREET, CHICAGO 12, ILLINOIS 


DISTRICT OFFICES IN PRINCIPAL CITIES 
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ANNETTE KELLERMAN, famous 
Australian swimmer, dared to be 
different when, on an early 
American tour, she appeared in a 
one-piece bathing suit—much to 
the amazement of onlookers 

A few years later, however, 
modified versions of her 
startling creation started to 
make their appearance on beaches 
throughout this country. 


pinco 
pioneered 

~ ONE-PIECE 
construction 
too ! 


The Pinco No. 1123 one-piece pintype 
insulator has a rated voltage of 27 kv. 
Available in “NocoRONA” type also. 


-* 


he Poreelain 


Suspension Insulators . . . Clamps and Fittings . . . 


Distribution and High Voltage Pin Types... 


May 3, 1954 @ ELECTRICAL WORLD 





We 


ehh a lini tl Nite a A ls tt hm 


For many years, high-voltage pintype insula- 
tors were made in two or more parts. Many 
attempts were made to produce a pintype unit 
for high-voltage transmission— (a single piece 
without cemented joints) ... all without suc- 
cess. Then in 1927 Pinco perfected a technique 
for manufacturing such a unit. Known as the 
“Harvey Process” (U.S. Patent No. 1,779,- 
811) this revolutionary new idea made pos- 
sible for the first time, a one-piece pintype in- 
sulator for use on high-voltage lines. 

How this Pinco innovation became an in- 
dustry standard is now history. During the 
intervening twenty-six years, thousands of 
Pinco one-piece, High-Voltage Pintype units 
have demonstrated their ability to provide 
trouble-free service even under the most severe 
operating hazards... another example of how 
Pinco pioneering pays off in increased effi- 
ciency and lower operating costs for utilities! 

For complete electrical and mechanical speci- 
fications covering Pinco Pintype Insulators, refer 
to Pages 28-43, Pinco catalog No. 49. If you don’t 


have a copy—write us or contact the Joslyn Mfg. 
& Supply Co., office in your locality. 


WHAT PINCO ONE-PIECE PINTYPES OFFER... 


Exact Uniformity... resulting from the fact that 
they are one piece of wet plastic process porce- 
lain of Pinco quality; formed, dried and fired in 
one piece 


Added Thermal Efficiency ...the porcelain section 
is symmetric and uniform, and the absence of a 
large central core eliminates possibility of strain 
from abrupt temperature changes. No cement is 
used; there is no chance of stress from joint as- 
sembly. 


Greater Ruggedness . . . these Pinco one-piece units 
have unusually husky sections, allowing for the 
proper distribution of porcelain at the critical 
points. 


Reduced Liability of Breakage... from stones, gun 
shots or rough handling. In actual test, a Pinco 
No. 1123 received twenty-five direct hits from a 
high-powered rifle. Yet the body of the unit was 
not fractured, the line voltage was not dropped, 
and the unit showed a dry flashover of nearly 
three times the usual operating voltage for an 
insulator this size. 


improved Design of side and tie wire grooves. The 
Pinco 1123 Pin Type for example, has a %»" side 
groove and a %” top groove to gecommodate 
conductors up to 1%." in diameter? Another de 
sign improvement incorporates the Use of a zinc 
thimble which permits quick, easy installation 
and greater line security. 


PINCO 


INSULATORS 


Insulator Corporation 
LIMA, NEW YORK 


a 


Switch and Bus Insulators 
Guy and Tree Insulators .. . Special Porcelain. 
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600-Kv Transformer 
Proves Design Data 


G. W. CLOTHIER, 
Manufacturing Co 


Manager, Transformer Section, Allis-Chalmers 


Construction of a 600-kv transformer was recently com- 
pleted in the West Allis shops. Its design was based on 
fundamental studies on the strengths of insulating materials 
and the effect of conductor shape and spacing upon the 
strength of a complete structure. 

The design method on which this extra-high-voltage 
transformer was developed resulted from a specific long- 
term project. With the design method developed, a de- 
signer using basic data applicable to any combination of 
shapes and materials he may choose, can determine the 
surge and low frequency strengths of the complete struc- 
ture. Or conversely, starting with basic data, a structure 
can be built up to withstand any combination of surge and 
low frequency tests that may be chosen 

Specific purposes of the development of this design 
procedure were: 

1. More economical construction of regular commer- 
cial transformers. 

2. Incorporation in them of insulation completely free 
from all corona and its injurious effects even at the maxi- 
mum test voltage 

There was also the possibility if low-frequency test levels 
could be lowered that transformer costs could be reduced 
considerably without any sacrifice in impulse test withstand 
strength. Suggestions for possible test level changes were 
made to AIEE in 1951, and transformers having high 
ratios of impulse to 60-cycle tests have been tested. 
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Steel Forms Cut 
Manhole Costs 


Constructing manholes for pipe-type cable by using pre- 
fabricated steel forms for the manhole interior form has 
reduced Memphis Gas, Light & Water Division’s costs 
appreciably and accelerated work. Earth becomes the other 
side of the form where the ground is sufficiently firm. 

First step in constructing a manhole is the excavation. 
The sump is installed and the floor slab is poured up to 
the first construction joint. The steel form, which comes 
in sections, is clamped together with the lower section of 
the wall holding it firmly in place. Concrete is poured, 
allowed to harden, and the steel form is removed. 

After the steel form has been removed, it is either trans- 
ported to another excavated manhole location or returned 
to storage, 

















SHELL-TYPE WINDING has close fitting case. Field gradient was 
carefully designed. Metal in bushing shield is only 11 in. from tank 
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TO PREVENT 
EARTH CORROSION 
AND 
ELECTROLYSIS 


Electrical engineers look «pon Somasti¢ @s one of the essential factors in the development of a growing network 
of pipe-type cable systems in the United States. In less than ten years more than two million feet of high-voltage 
cable pipe—representing 96 per cent of dérett earth-burial pipe-type cable systems--have been coated with Somastic 


by H. C. Price Co. Somastic’s seamless coating provides lasting protection for these installations against the ravages 
of earth corrosion and electrolysis. 


’ 
. 


’ 
. 


ALVO 


Below is a partial list of the users of Somastic 
coating for protection of high-voltage cable pipe: 
UTILITIES 


H. C. Price Co. offers the following important serv- 
ices to users of high-voltage cable pipe: 


@ Grit blasting, cleaning and coating of pipe in- 


Boston Edison Company terior to protect expensive cables 


City of Jacksonville, Florida 
Consolidated Edison Company ; 

Special preparation of pipe ends to permit a 
Commonwealth Edison Company 


smooth pull of cable between widely-separated 


Detroit Edison Company manholes 


Duquesne Light Company 

Florida Power and Light Company 

Memphis Light, Gas & Water Division Somastic pipe coating for protection against earth 
Philadelphia Electric Company Capen ene elactsotyere 


Wisconsin Electric Power Company 


Hevicote applications to provide weight and 
CABLE MANUFACTURERS protection to pipe in marine areas 
General Cable Corporation 

>-Callender Cable Corporati 
Okonite-Callender Cable Corporation Also — pipe bending, re-conditioning, welding, 


hydrostatic testing, hauling and stringing 


Phelps Dodge Corporation 


H. C. Price Co., “Amer'ca’s Foremost Pipeline Constructors,” 
pipe processing service to the elgetrical industry 
information, write or call 


H. c. PRICE co. 


rRALA 8 @E7R BARTLESVILLE, OKLA. N E W 


Phone Orchard 3-8132 
P. O. Box 6120 


offers a complete cable 
Inquiries are welcome. For further 


Oo R-t-8 AON 


Phone 4700 Phone, Edison 2281 
P.O. Box 1111 P.O. Box 263 Harvey, La. 





A further possibility of this design development was 
that of building a transformer for use on a system of higher 
voltage than any yet contemplated to: 

1. Prove the practicability of the design procedure, using 
newly acquried basic data, projecting far out beyond any- 
thing called for in today’s commercial transformers. 

2. Determine the limitations, if any, of building a com- 
mercial type transformer that could be protected by light- 
ning arresters and actually used on an extremely high 
voltage system 

A 600-ky line-to-line transmission system was chosen. 
Such a system would have 346 kv to ground. If present 
general rules of thumb had been applied, a 945-kv low- 
frequency would have been called for. Using the 
traditional ratios between 60 cycle and impulse tests, a 
full wave level of 2,150 kv would be required. However, 
the limited field experience that exists to date tends to show 
that impulse levels for lines in this class would not need 
to be that high. 

With these factors in mind a transformer was designed 
for a normal operating voltage of 600 kv line-to-line, a 
700-kyv low-frequency dielectric test, a 1,600-kv full-wave 
impulse test, and an 1,850-kv chopped-wave impulse test. 
Ratios between test voltages chosen are the same that exist 
now in standards for lower voltage transformers. 

Although non-standard ratios could have been chosen, 
the project was pointed toward ultra-high-voltage con- 
struction experience rather than establishment of data to 
prove or disprove the adequacy of present standards. The 


test 


transformer was designed to be completely free of corona, 


radio interference, and other factors that might affect its 
operation at both operating and test levels. 

After the usual problems that might be expected in build- 
ing such a transformer, the unit was tested at the design 
levels and then taken on up to breakdown to establish de- 
sign margins between test and actual breakdown levels. 
Following this it was disassembled, examined, rebuilt, and 
retested. Adequacy of the design procedure was well 
established by the actual performance. 

Building the high-voltage bushing was one of the prob- 
lems connected with the project. A 600-kv bushing was 
not available so a standard 287-kv porcelain shell was 
used to house the specially designed internal insulation 
structure. Because the bushing was very short, a 48-in. 
diam corona cap was built to prevent a flashover of the 
bushing. 

The transformer, as constructed, can be adequately pro- 
tected by lightning arresters now available. It could be 
operated on a 600-kv transmission line with what appears 
to be adequate margins of safety between the lightning 
arrester performance and the transformer’s tested strength. 

The transformer has shown that insulation structures 
can be designed from fundamental data now available, and 
that designing by extrapolating curves from lower voltage 
complete structures is not necessary. 

Now, if the system engineer can specify operating con- 
ditions, the transformer designer can build a transformer 
to meet those conditions precisely. Accurate specification 
of the requirements in some cases could result in con- 
siderable saving of money. 


Dispatching Room Has First Standard Phone Turret 


The first standard telephone turret 
unit in the country is one of the main 
features of Portland General Electric 
The 


telephone turret enables the load dis- 


Co’s new load dispatching room 


patcher to communicate by voice with 
any station throughout the PGE sys- 
tem 

20-line the 


[wo units 


unit, 


make up 


standard turret developed by 


American Telephone & Telegraph Co 
and Bell Telephone Laboratories. Pre- 
viously such units were all custom 
Ihe turret handles calls to indi- 


stations or 


made 


vidual switchboards over 


The 
individual 


any means of communication. 


operator may contact an 
station by throwing a ringing key or 
through selective dialing equipment 
If more than one call should come to 
the dispatcher at the same time, he 
hold the second and third calls 


while talking on the first circuit. 


can 


NEW QUARTERS for Portland General Electric's load dispatchers has standard telephone 
turret. Unit is in front of dispatcher seated nearest to camera. Room is color styled for comfort 


The curved system diagram board, 
made up of metal panels about 2 ft 
square, is 12 ft high and 58 ft long. 
Lines and symbols representing the 
system consist of plastic tape of vari- 
ous colors. Color styling of the room 


114 


includes rose-beige walls, a gray-white- 
rose asphalt tile floor, warm gray 
woodwork, and doors and furniture 
finished in limed oak. 

The new dispatching room provides 
about five times as much space as the 


former room and includes space for 
control cubicles and a system diagram 
board for remote supervisory control 
of substations on the system. Total 
cost of the room was about $45,000. 
(More How To on page 119) 
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0-B Porcelain Insulators Remain In Service When Damaged 


Sometimes an O-B Insulator—like this one 
is broken while in service. Perhaps a wind- 
blown branch strikes.it. Or a rock. Or a bullet. 
But even when broken, the remaining porce- 
lain continues to provide firm support to the 
conductor. There is no urgency for immediate 
replacement. 

Ability of O-B porcelain to “take it’ is 
important. Since it is not heat-tempered, porce- 
lain does not have high residual internal 
stress. It is not prone to shatter completely 


2S and spontaneously if a portion is 
chipped away. 


INVEST IN SERVICE CONTINUITY WITH 


\ 


Because O-B porcelain is stress-free, insu- 
lators stay on the pin even when gouged like 
the one illustrated. They continue to support 
conductors that might otherwise be on the 
cross-arm, or worse, might be swinging close 
to the ground, offering a hazard to life and 
property. 

Remember this about O-B porcelain insu- 
lators: they’re strong; they can remain in 
service when damaged. Dependability like that 
takes a great load off of your maintenance 
departments. 
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Suspension |! 


slim Strateline Clamps 


Save valuable inches of working room around 
close-spaced deadends with O-B_ Strateline 
Clamps. Locking nuts on these slender-shaped 
clamps lie close to the deadend center-line. In 
this position they leave the greatest possible safe 
working radius for hand wrenches. Thus with 
adequate hand room, men work quickly on new 
installations; safely on hot-line work. 


Five sizes of O-B Stratelines handle cables 


leave ample clearance 


from 0.15-inch diameter to 1.55-inch diameter. 
Clamp bodies and keeperpieces are of malleable 
iron, aluminum, or bronze. Match clamp and 
conductor materials to avoid electrolytic 
damage! 

O-B Stratelines offer more-than-adequate 
holding strength for feeder construction at an 
economic price. Have your line crews give them 
a trial. We’re sure they'll approve of Stratelines! 


Ample clearance between clamps is evident, although insulators are as close together as possible & 
Hand wrenches swing between phases with inches to spare when you use O-B Strateline clamps. 





Because of standards, all makes of 
suspension insulators are “the same”’ 
on the day they’re placed in factory 
warehouses, ready for shipment. How 
long an insulator retains ‘‘sameness,”’ 
or how rapidly it deteriorates from 
standards, or the extent it exceeds 
(and continues to exceed) standards 
—-these are qualities only time and 
use make apparent. 

O-B Suspension Insulators have 
been in use for more than 30 years on 
many power lines; they still give 
good service. Since the usefulness of 
an insulator in service cannot be sum- 


Usefulness of a suspension insulator string 
Starts when it is hung on the tower. Only time 
will tell how useful—how good an investment 

-this string will be. But records covering 
more than 30 years show that O-B Suspension 
Insulators put up by the past generation are 
still in use. Thus history suggests that the O-B 
Insulators being hung here will prove to be an 
excellent investment. 










are all the same...once! 


med up until it is replaced, owners 
of these lines don’t know how good 
their 30-year old investment in insula- 
tion will eventually be. But their own 
records show that the performance 
of O-B insulation thus far is reason 
enough to continue buying O-B. 

This kind of history disproves the 
idea of “sameness” in all makes of 
suspension insulators. Such records 
are typical of O-B Suspension Insu- 
lators. They are your best assurance 
that money spent for O-B insulators 
is money invested in long insulator 
service. 
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your extra stockroom at Graybar 


When you depend on Graybar to maintain stocks of O-B Insulators and Hardware, you 
really get all the advantages of additional stock room with none of the headaches. Graybar 
keeps up stock levels, maintains records, receives, stores, and distributes to the job all of the 
QO-B distribution materials you need. And does all this at no extra cost to you! 

Ohio Brass Company and Graybar work in close contact to keep your “extra stock room” 
ready. If you haven’t already done so, why not sit down with a Graybar man and see how 
you can earmark some of this extra storage space for your use. Relieve the load on your own 


store room, and be assured of adequate reserves by buying distribution materials from 
Graybar. 





Tower Truck Reduces Costs 


A hydraulic lift tower truck with 
the hydraulic platform lift 
Union Mo 


It makes a two-man job out of street light 


“walk-in” cab and with 
at the rear of the truck helps 
Electric Co of reduce street lighting mainte 
nance costs 
maintenance. 

Walk-in cab permits the men to walk from cab to truck 
body, or without 
The cab is part of the body 

A walk-in 
truck to the roof where 


hydraulic lift platform. 


vise-versa 


getting out into the street. 


elevator the 
the 
In order to incorporate this fea 
ture it was necessary to locate the hydraulic lift platform 
at the rear of the truck 
Hydraulic platform rises 30 ft 


raises men from the bed of 


they can then step onto 


the level 
and extends 5 ft 8 in. from the side of the truck to clea 
parked cars. 


above street 
The platform has a power operated folding 
railing which folds down on the platform when not in 
use. Overall height of the truck with platform and railing 


= te 


HYDRAULIC LIFT PLATFORM is mounted on rear of truck to make 
room for elevator immediately behind cab. Platform extends 5 ft 8 in. 


from side of truck to clear parked cars 


Transformer Trailer 


Serves Many Purposes 
An 


was developed originally 


emergency transformer trailer 


for use on 
3-wire, single-phase, residential buses 
where service was interrupted by ex- 
cessive overload on or 
7,620-v, circuit-breaker transformers 
or 2,400-v conventional transformers. 
Dailas Power & Light Co has since 
found the trailer applicable for: 

1. Temporary restoration of service 


failure of 
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lowered to the roof is 10 ft 7 in. 


Hydraulic control equipment is mounted in the rear of 


the truck and is accessible from outside the body. 


Control 


switches for normal operations are located on the floor 


of the elevator and on the floor of the platform. 
is equipped with 


truck 


The 


interlocks, warning lights and 


buzzers to aid movement of elevator and platform. 


Propane burners are provided for heating water. 


For washing glassware in the truck there is a 40-gal 
storage tank for water, two wash basins, and a drain board. 


Suitable 


bins are mounted on sides of the body for storage 


on 3-wire, single-phase buses pending 


study and installation of permanent 
facilities. 

2. Maintaining service where clear- 
for 


ances cannot be obtained 


neces- 
sary transformer changes. 

3. Supplying temporary short time 
loads of a special nature. 


4. Temporary low- 


correction of 
voltage conditions caused by addition 
of excessive new load to existing fa- 
cilities 


5. And 
by using two trailers 


temporary 3-phase power 
The transformer trailer carries two, 
completely — self 25-kva 
and leads. 
One transformer is rated 7,620—120 
240 v, and the other 2400—120/240 
v. Primary leads are 85 ft long and 
are No. 10. stranded copper 
14/64-in., varnished-cambric 
tion, 


protected, 


transformers connecting 


with 
insula- 
moisture 


flame and 


resisting 
weatherproof braid for external use. 

Secondary leads are single-conduc- 
No. 2, 
tinned-copper 
with insulation for use as hot- 
line jumper cable on _  13,200-v 
grounded neutral circuit. They are 50 
ft long. 


tor cable of extra-flexible 


stranding, conductor 


rated 


When in use, trailers are lighted for 
traffic protection and are grounded to 
the common neutral and pole ground 
for safety 


Sun-Visor Map Aids 
Lineman 


Referring to 


truck’s sun visor is 
more convenient than unrolling a dis- 
tribution map, according to George 
Wraith, lineman for Puget Sound 
Power & Co, Port Orchard, 
Wash. He painted back of sun visor 
with aluminum paint and drew a dis- 
tribution diagram with switch num- 


bers for his area. 


Light 





INDUSTRIAL APPLICATIONS 


ELECTRIC HEAT from a commercial fry kettle has solved problem of 
sealing bearings to keep out dust and keep in lubricant 


Commercial Fry Kettle 
Seals Bearings 


An automatic electric fry kettle has solved a bearing seal 
ing problem at Martin-Roasa Tractor and Equipment Co, 
Cedar Rapids, lowa. Equipment bearings had to be sealed 
to keep out dust and to keep in lubricant 

A thin expanded by 


pressed onto a steel shaft, and then cooled 


steel bearing sleeve was heat 
Uneven heat 
ing by uncontrolled heat caused a high rejection by in 
spectors, and open-flame heat tended to roughen the shaft 
A container of oil over an open flame was not satisfactory 
because the temperature could not be controlled, and there 
was a constant fire hazard 

Oscar Amador, of lowa Electric Light and Power Com 
pany’s Commercial Cooking Department, solved the prob 
lem with a 4.5-kw kettle. Oil is 
brought up to temperature quickly, temperature is accu- 
rately controlled, and most important, the sleeve expands 
and itself on the shaft before the shaft 


absorb enough heat to expand 


automatic electric fry 


seals solid can 
The one kettle proved so successful that the firm has 


purchased several additional kettles 


SPECIAL NEW LAMP puts well-diffused light on intricate embroidery 
work. Glare from shiny metal and cloth pieces is virtually eliminated 


Special Glare-Free Lamp 
Ends Operator Fatigue 


PAUL HART 
Lighting Consultant, Southern California Edison Co, Huntington 
Park, Calif 


Physical and mental fatigue is virtually eliminated among 
highly skilled machine Miele and 
Miele, Huntington Park, Cal., through the use of a special 
glare-free lamp designed by the author. Machine operators 
now may sit upright all day instead of crouching over to 
follow intricate pattern lines on embroidery work. 


sewing operators al 


The 
special lamp also reduces glare from shiny metal parts, 
light-colored materials, shiny fabrics, and metallic threads. 

The new lamp was designed because no unit of its type 
is available. Fluorescent lamps were unsuccessful because 
they made it difficult for operators to distinguish between 
The fixture con- 
sists of two 50-w lamps mounted in a sheet metal hood. 
Good diffusion is obtained through a plastic shield. 


the various colors used in embroidering. 


For 
flexibility in locating the lamp over the work, the hood is 


mounted on a long gooseneck 


Infrared Dries 
Dinnerware Faster 


Faster, more uniform drying of green 


ceramic dinnerware has been accom- 
plished with infrared electric radiant 
heaters at Buffalo Pottery, Inc, Buffalo, 
N.Y. 
Heaters heat for 


provide intense 


RADIANT HEATERS provide intense heat for 


rapid, uniform preheating of dinnerware 
Edwin L. Wiegand Co 
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WESTON 


FAN SHAPE D-C INSTRUMENTS 


The distinctive WESTON fan shape contributes more than 
just long scale readability and attractive instrument design. 
Its pleasing lines enhance overall equipment appearance, 
and the long seale opening compels the eye and conveys 
an instant impression of measurement authority. 


Fan shape instruments are available in four sizes, scale 
lengths from 2.6” to 7.32”, as d-c voltmeters, ammeters 
and milliammeters. Also for special instrument needs, with 
any required scale markings such as RPM, feet per min- 
ute, pounds of effort, depth, etc. Send for special bulletin 
giving specifications and prices .. . WESTON Electrical 
Instrument Corporation, 614 Frelinghuysen Avenue, New- 
ark 5, New Jersey. 6918 


© 
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my 
AUER a 


(WIRED TELEVISION) 


AN EMPLO 


Requires no pay check 
Never makes a mistake 
Works 24 hours a day 
Never takes a vacation 


Many industrial operations that must be 
watched continuously and formerly required 
the individual attention of a man, are now 
being done without the man by using 
a Diamond “‘Utiliscope” (Wired Television). 
The camera takes the place of the man 

the monitor or receiver brings an exact 
picture of what is happening (as it happens) 
to a remote central control point or wherever 
else desired below for 
further 


Use the coupon 
information 


TYPICAL USES 


Checking remote gauge 
readings e@ Watching 
flow of molten steel e 
Viewing nuciear re 
search e@ Observing 
conditions inside fur 
naces @ Coordinating 
materials flow on con 
veyors. @ Utiliscope” 
(Reg. U.S. Pat. Office) 


6700 


oe ee ee ee 


TY Corp, W 


— ee eee 
— — ee eee 


DIAMOND po 
WER 5 
LANCASTER, Ong At 


Please send me 

new Bulletin ta tan 
Diamond “Utiliscope 
being used to ¢ 
8nd promote saf 


Obligation a copy of 


showing how 
th 
(Wired Television) is 


ut costs, in 
ety ‘ Iprove Operations 


Name 
Company 


Address 


[ 
DIAMOND POWER SPECIALTY CORP. 
FIRST IN INDUSTRIAL TELEVISION 


LANCASTER 


aia 


OHIO 


nd has Menvutfectured 


t for industry 


rapid, uniform preheating to release 
the the pre- 
venting warping, distortion and crack- 
ing 


ware from mold, thus 


Once the critical period of shrink- 
the has 
passed, it can safely proceed through 


ing ware from the mold 
the convection oven where by-product 
heat from firing kiln effects the major 
dehydration 

The infrared section of 


sists of 18 


oven con- 


electric radiant heaters 
mounted at right angles above con- 


veyor so that uniform heat is applied 


to dishes that are placed on the belt at 
random. 
and metal. 
Heat is zoned by providing each bank 


Heaters are bolted to angle 
iron enclosed in sheet 
of nine heaters with separate, variable 
input controllers. Best control settings 


the 


duplication of 


for each size of dinnerware are 


logged for easy heat 
later. 

Various other methods of applying 
had been tried, but 
none was found that could heat the 


ware fast enough. 


convected heat 


SPACE HEATING fire pump house with 6 kw of electric heaters keeps temperature above 
freezing and fire protection pump running. Control equipment is shown on wall under heaters 


Electric Heat Works for Fire Protection 


CHARLES H. MARKS 


Industrial Representative Indiana 
Michigan Electric Co, Marion, Ind 


and 


Automatic electric space heating 
of a small brick building at the Knox 
Bottle Co, Gas City, 


keeps the room 


Glass Indiana, 


temperature above 
freezing at all times and insures full 
operation of the plant’s fire protec- 
tion The building, which 
houses the pump for raising the pres- 
sure in the plant’s water system and 
for pumping from an outdoor reser- 
voir in case of fire, is remote from the 
main plant heating system. 

The photograph shows installation 


system. 


of 6 kw of air heaters and the control 
equipment make 
operation automatic 


necessary to heater 
fully 


Electric 


and care 


free. heating installations 
similar to this are used at several other 
points in this plant where portions of 
the fire protection system are exposed 


to below freezing temperatures 


INDUSTRIAL BRIEFS 


Auxiliary heating for a steam heated 
alkali degreasing bath with a 5-kw 
quartz sheath immersion heater at 
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F. H. Lawson Co, Cincinnati, Ohio, 
not only provides necessary heat boost 
but also furnishes excellent tempera- 
ture control. The temperature of the 
degreasing bath which is used for de- 
greasing sheet steel, was limited by the 
temperature of the steam and it be- 
came necessary to add auxiliary heat 
to obtain the required bath tempera 
ture. L. J. Langevin, Power Engineer, 
Cincinnati Gas & Electric Co. 


Water heating with a 6-gal electric 
water heater provides plenty of hot 
water for office personnel of Early & 
Daniel Co grain elevator, Cincinnati, 
Ohio. Installation was simple and 
low cost. 1000-w heater is supplied 
from a 120-v lighting circuit. Office 
is on second floor over unheated 
garage. Freezing of water pipes to of 
fice wash room was eliminated by 
wrapping them with lead covered heat- 
ing cable. Thomas V. Morrow, Power 
Engineer, Cincinnati Gas & Electric 
Co 


Preheating and drying cores with strip 
heaters and dielectric heat at Acme 
Aluminum Co, Dayton, Ohio has 
more than doubled production of in- 
tricate aluminum castings for air- 
craft and automotive use. This com- 
bination installation was experimental 
(and is said to be the first of its kind) 
but has proved highly successful. The 
strip heaters are located under con- 
veyor belt just ahead of the dielec- 
tric furnaces. 140 kw of dielectric 
heating equipment and 20 kw in strip 
heaters are used. T. E. Bennett, Power 
Sales Engineer, Dayton Power & 
Light Co. 


Drilling small holes for fabricating 
picture frames at Crown Frame Co, 
Fennville, Mich, using high speed 
sewing machine motor, has solved a 
belt slippage problem and cut costs 
over former belt-driven chuck ar- 
rangement Considerable bearing 
trouble was experienced due to high 
speeds and extreme belt tension re 
quired to prevent slippage. A “%4-hp 
motor, belt-connected to chuck turn- 
ing 10,000 rpm was replaced by a 
1/30-hp, 110-v, 10,000 rpm sewing 
machine motor with drill attached 
directly to end of motor shaft. This 
new methed has been functioning for 
several months without failure, and 
at only a fraction of the cost of old 
method. R. L. Paul, Power Sales 
Engineer, Consumers Power Co., Jack- 


son, Michigan 


for line work, 


<7 —_Here’s the tool your 
linemen asked for in 
a nationwide field sur- 
vey—a tool developed by 
Chance engineers, who 
know line work. It has all the 
good features linemen said 
they wanted in a hoist. It’s a 
strong, fast-operazing, light- ‘ 
weight tool (12 pounds) with 
a flexible steel load chain that won’t kink, bind or 
uacouple. Controls can be worked without removing 
gloves, It’s rated to lift a one-ton load and it’s tested re 
to 3000 pounds. Give your lineman the extra help = 
and safety that the Chance Hoist can provide. crse-9 
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SOUTHERN COLORADO POWER COMPANY 
DEMONSTRATION OF CERTIFIED LAMPS 


Bb obras 


| have been told the Story of | 
l heve been told ebout the 


| have had “Certilie 


Ea Seitn 


Demonstrator 


Date Mev, 


9, 1953 


PLEASE HECK 
YES ne 


ight for Seeing 
Lighting Recipes 


Lamps’ explained to me 


4 Il have received « copy of “Eyes Our Windows to the World 


5. I have received « copy 


Romarks 


1 Gee Your, Home in « New Light 


Mr, Smich poinied oul Clearly and pleasantly ihe only « "cornified" 


da Gealgoes [rom ibe bese up lo. des completa lighting job. 


% MOT CONSTITUTE AN ORDER 


PROSPECTIVE CUSTOMERS fill out check card to be returned to company sales office. Card 
insures that each employee gives complete sales talk recommended during training program 


Employees’ Contest Sells CLM Lamps 


E. H. PEMBERTON, General Sales Man 
ea 


ager, Southern Colorado Power 


Pueblo, Colo 


For the second year a certified-lamp 
sales contest was waged by employees 
of the Southern Colorado Power Co 
during the past Christmas and New 
Year season. Emphasis was on selling 
light 


full of light 


complete conditioning—rooms 
from among seven types 
of lamps featured in the campaign. 
During the 1952 company-sponsored 
10% of employees 
took part and sold over 257 certified 
lamps between Oct. 15 and Dec. 25. 


31, 


campaign, about 


This year’s campaign ended Jan 
1954 

The campaign was open to all em- 
ployees and their wives or husbands. 
Participants were required to attend 
sales training sessions that were held 
in each of company’s four districts. 
Employees were instructed in good 
lighting techniques and the meaning 
of the term “certified lamp”, as well 
as in specific methods of selling lamps. 

Both cash and merchandise prizes 
were awarded to contest winners. The 
contest was based on the point system, 
with 10% commission being paid on 
than $100, and 15% 
on sales of over $100. 
Purpose of payment system was to en- 
courage sale of rooms full of lamps. 


sales of less 


commission 


124 


Financing arrangements were set up 
to make terms attractive to quantity 
purchasers. In commis- 
sion payments, employees were paid 
for delivery of lamps sold and point 
credit was given toward merchandise 
prizes for demonstrations and sales. 

included an _  all-company 
grand prize of an automatic washer, 
and an all-company second prize of a 
rotary ironer. Winner in each district 
was awarded a Colonial-Premier senior 
lamp. Although 
tured in the campaign were primarily 


addition to 


Prizes 


floor lamps _ fea- 
Colonial-Premier certified models, em- 
ployees were permitted to 


model dispjayed by the company. 


sell any 
Procedure to use in presenting dem- 
onstrations to prospective customers 
followed this outline: 
1. Make 


tomer 


appointment with cus- 

2. Choose lamp or lamps customer 
might like 

3. Check out lamps from sales de- 
partment 

4. Make demonstration 

5. Ask for order 

6. Fill out sales slip, get customer’s 
signature and down payment 

7. Have customer fill 
stration card 


out demon- 


8. Check in with sales department. 


Sales demonstration included in- 


struction of the customer in good 
lighting practices and the advantages 
of certified lamps. The customer also 
was presented with EEI booklets that 
include “Your Home Lighting”, and 


“Lighting Recipes”. 


Cures Yams— 
Smokes Hams 


WARREN BATEMAN Advertising Dept, 
Georgia Power Co, Atlanta, Ga 


A small house for curing and stor- 
ing sweet potatoes 
smoking meat. For yam curing, the 
neat concrete block 
warmed by two 350-w, 
(which for 
Temperature is _ controlled 
automatically by a thermostat. The 
house has a capacity for 75 to 100 
bushels of yams. 

When the house is emptied of yams, 
it will be used to cure hams, bacon, 
sausage and capons with hickory 
smoke. A small brick furnace sup- 
plies smoke through a flue in the 
concrete floor of the house. E. P. 
(Pete) Hyer, rural engineer of Georgia 
Power Co, farmer Wm. G. 
Collins in planning the wiring and 
heating for the house 


also serves for 
structure is 
115-v_ strip 
only $3.50 


heaters sell 


each). 


assisted 


ELECTRIC STRIP HEATERS (350 w each) 
heat small concrete block combination meat- 
and-potato curing house. Capped opening 
in floor between heaters is flue outlet for 
hickory smoke from small! brick furnace. 


1954 @ 


May 3, ELECTRICAL WORLD 





Metropolitan Edison 
Pushes Water Heating 


“Gallon for gallon, an electric wa- 
ter heater is more economical than 
other methods because no heat is 
wasted and constantly high operating 
efficiency is maintained throughout 
the life of the heater.” 

The foregoing is the concluding 
statement in a 28-page promotional 
brochure of the Metropolitan Edison 
Co, Reading, Pa. The statement is 
backed up by the accompanying cost 
comparison reproduced from __ the 
booklet. The costs are for 1200 gal- 


Qussecn cua uneaaeueanngenuyntu noone 
Comparative Costs of Water Heating 


Average 
Monthly 
Cost 


$7.88 


Quantity of 
Fuel or Energy 


750 |b @ $21/ton* 

3670 cu ft @ $1/1000 
cu ft 3.67 

(525 Btu) 

6100 cu ft 5.10 


Type of Water Heater 


Coal (Bucket-a-Day) 
Manufactured Gas 
(Automatic) 


Manufactured Gas 
(Side Arm) 

L.P. (Bottled) Gas 
(Automatic) 

Fuel Oil (Automatic) 40.9 gal @ 13.6¢/gal 
Summer-winter Attachment) 

Electric (Automatic) 300 Kwh @ 1¢/Kwh $3 


90 Ibs @ 7¢/lb 30 


* Based on use of 5/6 bucket of coal daily 


lons of water per month raised in 
temperature from 50 to 150 deg F 
MECo has 45,000 water 


heating customers. Service is uncon- 


about 


trolled and the rate is one cent per 
kwhr. The schedule is of the block 
type in which the first 100 kwhr con- 
tains four blocks—10 kwhr included 
in minimum charge of 75¢, 20 at 4.5¢, 
30 at 3.5¢, and 40 at 3¢, totalling 
$3.90. The next block is for water 
heating, its size fixed by multiplying 
the gallonage of the heater tank by 
four. For example, the customer with 
an 80-gallon tank receives 320 kwhr 
After the water 
heater usage, the rate is 2¢ per kwhr 


at the one-cent rate. 


Remodels Customer 
Service Area 


Home 
Service Center, occupying the entire 


Duquesne Light Co’s new 


first floor of the company’s building 
in downtown Pittsburgh, was opened 
to the public March 29. The center 
features an entirely new utility hall 
completely equipped, an attractive ap- 
pliance display and demonstration 
area, and new facilities for customer 
service and paying bills. Cost of the 
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remodelling was over $300,000. 
Here the ap- 
pliances are displayed, grouped in dif- 
ferent settings with attractive sur- 
roundings. There are three complete 
kitchens—Hotpoint, Kel- 
Westinghouse — and __ three 
complete all-electric laundries—Frigi- 
daire, General Electric, and Westing- 
house. There is also a complete wiring 
display, which will show the minimum 
wiring necessary for electric living 
to which all desired appliances may be 
added in the future. Demonstration 
personnel will be on hand at all times. 
In addition to the display 
there is a completely new customer 
service where modernized and 
improved facilities will permit quicker 
and more 


very latest electric 


all-electric 
vinator, 


area, 
area, 
personalized service. In 
this area will be handled service appli- 
cations, inquiries, and other commer- 
The 
department been com- 
pletely renovated and newly furnished. 

Immediately behind the reception 
area is a complete kitchen and laun- 
dry 


cial contacts. entire customer 


service has 


center, spotlighted on compact 
stages of a small auditorium. These 
two areas are ideal for demonstration 
purposes, and either can accommo- 
date groups of up to 75 women. Fold- 


ing partitions permit meetings to take 


place in both areas simultaneously 


In addition, there are complete 


workshop areas,__—_— including _ test 
Here the staff 
their regular work of 
and the 


benefit of the company’s customers 


kitchens and laundries. 
will conduct 


testing foods products for 
They will concentrate on developing 
and menus, the 
thought of creating new approaches 
and appeals in meal preparation. All 
foods used in demonstrations will be 


this 


new recipes with 


prepared in area—many items 


cooked or baked and frozen for later 
demon 
fed 


showing the speed and con- 


use. This will graphically 
strate how large groups may be 
with ease 
venience which is another of the many 


benefits of modern, all-electric living 


Air Conditioner Timer 


Automatic air 


conditioners in professional and other 


operation of room 
offices is easily accomplished by use 
of a plug-in timer developed for that 
purpose by the Tork Clock Co. Addi- 
tional to the “on” and “off” settings 
by which operation of the conditioner 
the 


mechanism by 


is controlled as may be desired, 


Tork 


which the conditioner is shut down on 


new includes a 


the day or days the office is closed 


a MUI G} 


Appliances on Display 


New showroom recently opened by Hotpoint Co in the Merchandise Mart, 
Chicago, shows company’s complete appliance line to visiting dealers and dis- 
tributors during year. The new space is open year round. It utilizes new and 
advanced design and techniques such as sliding glass panels for doors, raised 
brick floors, column and island displays and new lighting features. 





NEW EQUIPMENT 


Current Tester 


Portable transformer, Type CL-5 


testing current-actuated over-load protective devices. 


put is 5S v at 1,000 


110 


amp, or 10 v 


180. or 220 vy 


transtormer 1s 60 Ib 


Electrical Facilities Inc, 4236 Holden St, Oakland 8, Calif. 


Positions I toW indicated for 
comparison of loading & 
dimensional dota only * 
Derrick orm adjustable 
thruout working range 


iI 


x |! \ Body /000/ 


Hydraulic reservoir, contro/ valve, 


operating oylinder, erecting Inechinion(. 
enclosed in support frames 


E (Side leg raditis) \\ 
Front support 


= 


\ iw 

/O-O approx 
overall height in 
storage position 


Hydr pump driven 
by SAE power 
toke off controlled 
from cab 


, is designed for field- 


at 500 amp 


Weight of compact 


Ay Winch line 


nbbebe control levers B 


Covered Body 


Out- 
Input is 90, 


durable loading 


Morrison Steel Products, Inc, 601 Amherst St 


N.Y. 


Working range 


y 
Position I 


l p 


) 


ae range 


conective *wo way 
shut off couplings } 
! 


Hydr. cylinder _ as 
py Ceuble acting a 


— — 


: ir. hoses with quick 
| Hyd with qui we y 


wy A 


i 


i 


9-0 min. working height 


—1 Assist cable to 
1 guide middle }\\ » 
leg into anch 

1 racket 


R- Foot plate 
for integral 


sift 
leg 


(ca ae 
‘5-O"min hg 
for threading 
winch line 
thru head 


Optiona/.- 
standard support 
jacks or hydr jacks 





Live-Boom, Heavy-Duty Derrick 


Live-boom, 
Series 3700, 


heavy-duty derrick, 
can erect 70-ft poles, re- 
move poles from tough ground, 
load 


space 


and 
body 
Body loading capacity is 5,000 
lb. Maximum Model 
HL-22 is 24 is 11,000 


heavy equipment onto 


capacity of 
12,000 Ib, HL- 


126 


lb, and HL-26 is 10,000 Ib. 
stiff-leg capacity reaches 16,000, 
000, and 14,000 Ib respectively. 


Operating power is 


Integral 
15,- 


provided by 
hydraulic pump driven by truck-trans- 
mission power take-off. Control knob 
on dash power; 


engages automatic 


Upper structure for service bodies on 2, %4 
chassis provides protected, covered working area. 


side shelves run full length of the upper structure 


, and |-ton 
Six in- 
Lockable 


doors are full height with windows 


, Buffalo 7 


throttle control provides proper opera- 
tion. Complete derrick operation is 
controlled by one man standing at left 
rear side of body. Control levers are 
insulated and extend away from body, 
affording 
safety. 


maximum visibility and 
Pressure relief valves eliminate dan- 


ger of overload. Center leg (double- 
acting hydraulic cylinder) is swung to 
ground for stiff-leg. Center leg is 
placed in forward derrick position to 
load heavy equipment and in stowing 
is swung against one of the rigid-type 
side legs. 


Holan Corp, 4100 W. 
land, Ohio. 


150th St, Cleve- 


Electrical Motor Braking 


A line of zero-plugging control sys- 
tems, applicable to 


electric motor, 


any reversible 
provides fast stopping 
equipment. Control 
maintained-run or 
jogged motors in single- or bi-direc- 
tional duty. 


of motor-driven 
is applicable to 


Zero-plugging system can 
replace electro-mechanical brake when 
machine does not require a holding 
action. System can be used to take 
the dynamic braking load where hold- 
ing is required. 


In operation, 


control’s interlock 
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b) ‘Ao 


mictro-setconds 


Oscillogram above shows c typical 
high surge design test. Note thot the 
arrester withstood four surges from 
71.6 KA to 106 KA. 


Available for all conditions 


® Standard arresters for all distribution 


voltages. 


Arresters available with most self- 
protected type transformers 
Specify Autogap 


Arresters with completely insulated 
terminals. 


Compact fuse cutout combinations 
provide cost savings in initial equip- 
ment and installation. 


Special arresters for contaminated 
atmospheres 


Mounting brackets available for 
pole, crossarm, steel structures, and 
new ond old style transformers. 


é 


ao 


HTT 


at 
—— 
a 


Here’s Why! 


They Have Extra High 
Surge Capacity 


Surge capacity of a Lightning Arrester 
relates principally to its thermal capacity 
and the mechanical strength of its assembly. 
The exclusive twin vents of Hubbard Auto- 
gaps offer effective relief for the gases re- 
sulting from the most extreme surges, while 
extra heavy steel reinforcing and fastenings 
provide the necessary mechanical strength. 


The benefits of these characteristics are 
first; greater protection from extreme direct 
strokes, and second; long life due to the 
fact that there is no resistance to be de- 
preciated by absorption of surge energy. 


PLUS —Low Impulse Sparkover 
and Discharge Voltage 


For example: Critical sparkover 9 KV 
arrester 45 KV; 9 KV arrester discharge 
voltage during 65 KA surge = 2 KV. 


Low impulse sparkover combined with 
low discharge voltage provides adequate 
protection for all transformers, whether 


OLD or new. 


HUBBARDanno COMPANY 


ESTABLISHED (843 


PITTSBURGH + CHICAGO + QAKLAND, CALIFORNIA 


Wlareg the load on fiibbarcd pardware!” 
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system, upon receiving “Stop” button 
signal, stops running power to motor 
and applies reversing power for brak- 
ing. A tachometer driven by the 
motor signals speed to the interlock 
system. When “zero-speed” is reached, 
the interlock stops braking power to 
motor. “Zero-speed” is adjustable 
from zero to full-load speed. 
lechnifiex Corp, Port Jervis, N. Y. 


AC Voltage Standard 


Stable ac voltage standard, Model 
VRS-AC 10, is designed for calibrating 
meters and oscilloscopes, direct check- 
ing and calibrating vacuum-tube volt- 
meters, and for indirect checking of 
power meters. Ranges are 1-100 mv, 
100 mv-1 v, and 1-10 v with +0.25% 
accuracy. Output loading is | meg- 
ohm or higher. Input is 115 v 10%, 
60 cps, single-phase 
Sorensen & Co, Inc, 375 Fairfield Ave, 


Stamford, Conn. 


Phase Tester 


Motor rotation and phase tester de- 
termines direction of motor rotation 
before line connection and phase rota- 
tion or sequence of energized circuits. 
Meter also shows polarity of trans- 
formers and can check continuity. It 
has 3 line and 3 leads and 
weighs 10 Ib 
James G. Biddle Co, 1316 Arch St, 
Philadelphia 7, Pa. 


motor 


Flow Integrator 


Receiver-integrator, Type 224, for 
graphic panels computes an accurate 
and total of any process 
operates a small 


located in the graphic display. 


continuous 


flow and 


counter 
The 


pneumatic-electric instru- 


integrator 


May 3, 


ment consists of two small, self-con- 
tained units: flow receiver and remote 
counter. 

In operation, pneumatic measure- 
ment signals (3-15 psi) from a flow 
transmitter at the process are received 
by the flow receiver. In the receiver, 
a bellows positions a cam-switch 
mechanism. The switch produces an 
electric impulse in precise and con- 
stant relation to flow measurement. 
Two wires connect the flow receiver 
to the remote counter which operates 
on the impulses. 


Integrators are available for uni- 
form or square-root scales to totalize 
minute, hourly, or daily rates. Re- 
ceiver-integrator is usually used with 
strip-chart flow recorder. 

Foxboro Co, Neponset Ave, Foxboro, 
Mass. 


Watthour-Meter Tester 


Watthour-meter-testing equipment, 
Type TE-7, is designed for testing all 
types within test voltages of 120, 240, 
and 480 v and current ranges of 0.25, 
DiS, Ly Dude. dete nbs dae 22, ae 50 
amp. Switching arrangement allows 
testing 3-element polyphase meters, as 
well as 2-element 


manually 


polyphase type, 


without connec- 


changing 
tions. 

Both a single-phase, 
3-wire meter may be simultaneously 
tested while potential links are closed. 
Equipment is supplied complete with 
universal and socket-type adaptors and 
photo-electric counter. Overall accu- 
racy of the equipment is within 0.05%. 
Electrical Facilities Inc, 4236 Holden 
St, Oakland 8, Calif. 


elements of 
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Fargo Connectors grip like a vise to give 
an ideal . . . vibration-proof contact — 
high in conductivity . . . with high com- 
pression at low wrench torque. They are 
easy and safe to handle . . . require no 
attention after installation — and can be 


Approved by Underwriters’ Laboratories, Inc. 


“built like a'vise 
Se LC ie 2 ae 
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used over and over again. Ask your Line 
Material Sales Engineer to give you the 
complete details on these, as well as the 
other time and labor saving devices in 
the Fargo line. 





“Every line truck 
should have 
PHASING STICKS” 


says VIC CLAGUE, foreman 
Scarboro Public Utilities 
Commission 


Hipot Phasing Sticks 
save countiess hours and 
thousands of dollars for 
Canadian Utility 
Companies like Scar- 
boro, You can cut 
maintenance time 
and raise the 
efficiency of gen 
erating stations 
sub-stations and 
line crews with 
Hipot Phasing 
Sticks 

efficient and 

safe up to 

33,000 volts 


CANVAS CARRYING CASE 


STICK SECTIONS 
ne 


INSTRUMENT 


re 


“= - 
CABLES, HANDLES, CONNECTORS 


AIL 
PHASING 
STICKS 


Send for Bulletin Today! 


CANADIAN LINE MATERIALS Limited 
TORONTO 13, CANADA 


Please send me o copy of your Hipot 
Phasing Stick Bulletin 


Name 
Tithe 
Compony 


Address 


ry 


Ww 
o 


Battery Chargers 


Motor-generator type of 


Edison 


battery 
industrial 
Welded-steel, drip- 
Models 
armature 


chargers are for 
truck 
proot construction ts 
8-9640 S-6088 
mounted vertically 


batteries 
used 
and have 
and require 3% 
sq ft of floor space. Model S-9607 is 
horizontal. 

The correct, constant-current charg- 
ing rate is set with a single control. A 
time control automatically starts the 
unit, connects battery, and stops the 
Batter- 
ies are fully protected during charging 
Inputs available are 208, 220, 
440, or 550 v, 60 cps 

Madel S-9640 is rated 10-15 cells, 
450-750 amp-hr, 90-150 amp, 9 hp, 
300 Ib, and 2 or 3 phase. Model 
S-6088 is rated 10-30 cells, 225-450 
imp-hr, 45-90 amp, 7.5 hp, 285 Ib, 
3 phase. Model S-9607 is 
rated 21-42 450-900 amp-hr, 
90-180 amp, 20 hp, 1044 Ib, and 3 
Model S-9612 is same as Model 
S-9607, except for 25 cps input, and 
weighing 1176 Ib 
Lincoln Electric Co, 22801 St. Clair 
Ave, Cleveland 17, Ohio. 


unit when battery is charged 


cycle 


and 2 or 


cells, 


phase 


Large Motors 


Two-pole, 60-cps, 3,600-rpm squir- 
rel-cage motors applicable to boiler- 
feed service are rated 900 hp and up. 
Air inlet and outlet located at top of 
machine results in room behind yoke 


foundation bolts, motor 


Air from low-noise centrif- 


plates for 
leads, etc. 
ugal rotor fan passes across stator- 
coil ends into intake air compartments 
at back of yoke; then passes spirally 
between packets of stator laminations, 
cooling both stator and rotor. Bearing 
housing is cored, providing pressure 
relief to atmosphere so that oil vapors 
will not enter machine. 
Allis-Chalmers Manufacturing Co, 
930 S. 70 St, Milwaukee 1, Wis. 


DC Supply 


Selenium-rectifier supply is rated 30 


amp, 21.8 to 30.8 v adjustable. Reg- 
ulation is 0.2% for 10% variation 
of the 115 v, 50-60 cps line input. 
Regulation by saturable-core reactor 
Output 
max. Ambient 
perature range is —SF to 95F. 
Richardson-Allen Corp, 39-15 Main 
St, Flushing, N. Y. 


has recovery time of 0.2 sec 


ripple is 0.5% tem- 


Stepless Controller 


Stepless controller, Gardsman Mode! 


JS, maintains constant temperature 
by varying heating power between 3 
and 90%. Models are made for 300 
600, 1,500, and 3,000 w. Input is 
115 or 230 v, 60 eps. 

In operation, a thermocouple actu- 
ates a millivoltmeter, indicating fur- 
temperature. 


ated setting arm moves a light-source 


nace A manually-oper- 
and photo-cell in relation to the milli- 
voltmeter pointer. A flag attached to 
the meter pointer reduces light to the 
photocell when the indicated tem- 
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perature approaches set temperature. THE NEW M-S-A FIRST Al p KIT 
Photocell output is amplified and 

controls de current to a saturabie-core 

reactor. Reactor controls line current | S p i F . F 4 a N T 

to furnace heater. For furnaces over ... BECAUSE OF 

3,000 w, the reactor output is recti- 

fied and controls a power reactor, IMPORTANT LITTLE THINGS LIKE THIS 

available in 11 sizes for 4 to 110 kva. 


West Instrument Corp, 525 N. Noble 


St, Chicago 22, Ill. Open lid serves as shelf 
R ’ when kit is mounted on yp! Wall mounting brackets 
wail or vehicle 


Dust and moisture proot 


Con nector Paste Clear, concise, first aid : .- rubber gasket 


instructions 

Contact paste lowers resistance of 
aluminum and bi-metal connections 
and provides corrosion protection. Mi eee eee Oae 
Metal particles held in suspension are Eany-to-hesp-cleen ease 
said to penetrate the oxide film. 
Petroleum-base vehicle seals out air 
and moisture. It is applied to con- soar te- vend (eaten 
ductor and connector with a brush. 
Contax is supplied in 2-lb tube, and 
in pt, qt, and gal. cans. 
Jasper Blackburn Corp, 35 Madison 
St, St. Louis 6, Mo. 


Here’s a First Aid Kit that gives you the important extras in quality and 
performance. A few of the important case design and construction features 
which serve your needs better are illustrated above. And that’s only part 
of the New M.S.A. First Aid Kit story. Quality control, and improved 
first aid materials are other important improvements that add up to the 
big difference! 


So you can be sure of freshness, purity and 
sterility, every Unit “D” package is stamped 


Coming New Equipment ' with a Quality Control number. This number 


identifies the “pedigree” clear back through our 
Received Too Late for This Issue every operation. 


Induction Regulators 


Our modernization program extends to first aid mate- 
Westinghouse Electric Corp—Single-phase, 


rials. Color keying of labels for antiseptics, burn 
372-125 kva, redesigned to operate quieter 


treatments, and others assure quick identification. 


Service Connector maximum utilization of antiseptic. 


Fargo Manufacturing Co, Inc—Cast alumi . And there’s more, lots more 


Get the facts today. 
num, plated with zinc-tin alloy 


Write for our bulletin. 


MINE SAFETY APPLIANCES COMPANY 
201 North Braddock Avenue, Pittsburgh 8, Pa. 


At Your Service: 82 Branch Offices 
in the United States and Canada 


Sensitive Meters 


A line of vacuum-tube dc instru- Clip and Send today... 
ments use modulation, or carrier-type, Get complete facts on 
amplification. Model MV-I7C dec the Big News in First Aid 
millivoltmeter has scales from | mv to Kit Quality and Performance 
1,000 v, accuracy of +3%, and input 
impedances of 6 to 60 megohms. NAME 

Model MV-11C de micro-micro- 
ammeter has scales froin 165 x 10 
to 250 x 10° amp with | mv shunt, 
and 10° to 10 amp with 25 mv shunt. 
Accuracy is 3% on middle ranges, ADDRESS 
5% on end ranges. 

Model MV-ISC dc millivoltmeter Attach to Company letterhead, mail to: Mine Safety Appliances Company, 201 North 
has ranges of 10° to | v, accuracy of Braddock Avenue, Pittsburgh 8, Pa. 

4%, and impedances of 1,000 ohms to 


TITLE . 


COMPANY 


STREET A: CITY i 


bs ccsailiiciabedeatiaitbcnmes-senaeneasaiass-oieiaianee 
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Lengthen the Life 


of your Transformer Oil 


the way these utilities do... 


LS wg ower Co 


er 
5 Houston Lighting & Power Co 
American Gas & Electric Service Corp 
Lovisiana Power & Light Co, 
Pennsylvania Power & Light Co, 
West Penn Power Co. 
Central IMinois Public Service Co. 
Duquesne Light Co 
Narragansett Electric Co, 
Alabama Power Co 
Georgia Power Co 
Oklahoma Gas & Electric Co 
Consumers Power Co 
Southern California Edison Co. 
Dayton Power and Light Co 
Idaho Power Co 
Virginia Electric & Power Co 
Kansas Gas & Electric Co. 
Philadelphia Electric Co, 


Municipal Electric Lighting 


& Power Co. 
. —~ = 
AA) aa 
OR a a 


AL Aa SNE hs 


@ These are only a few users and the list 
is growing constantly. More and more 
major utility companies are realizing that 
for peak efficiency, high-load transformers 
demand a sludge-free insulating oil. dbpe 
(di-tert-butyl-para-cresol) is the answer, 
ince it greatly increases the resistance of 


transformer oils to oxidation and keeps 


sludge formation to a minimum. Acceler 


ated field tests show that new transformer 
oil, treated with 0.3% of dbpe, lasts three 
to five times longer than untreated oil. 
Take a tip from the utilities that use 
this product. Convert to dbpe. Besides the 
solid form it is available as IMPRUVOL 
20®, liquid inhibitor. Either can be used 
in transformers and circuit breakers. Write 


us for additional information 


KOPPERS COMPANY, INC. 


Chemical Division, Dept. EW-534, Pittsburgh 19, Pennsylvania 


NC em LE 


SALES OFFICES: NEW YORK - 


BOSTON - PHILADELPHIA 


10 megohms. All three meters meas- 
ure 7 x 12 x 7 in. 

Millivac Instrument Corp, P. O. Box 
997, Schenectady, N. Y. 


Emergency Lighting Unit 


Emergency lighting unit automatic- 
ally provides a 6-v light source when 
normal ac supply fails. Unit uses long- 
life nickel-cadmium batteries requir- 
ing minimum maintenance. Top of 
unit has two 6-v lamp heads. Front 
panel has test button, pilot lights, and 
a high-rate charge timer that can be 
set from 0 to 12 hr for quick recharge. 
Nickel Cadmium Battery Corp, Pleas- 
ant St, Easthampton, Mass. 


Fire Extinguisher 


Stored air pressure operates 2-qt 
liquid fire extinguisher. Thirty-foot 
stream is effective on Class C (elec- 
trical) and Class B (flammable liquid) 
fires. Extinguisher is recharged by 
filling with liquid and pressurizing 
from garage air hose. Air pressure 
gauge and liquid-level glass port are 
incorporated 
Pyrene Manufacturing Co, 564 Bel- 
mont Ave, Newark 8, N. J. 


Voltage Tester 


Neon-type voltage tester indicates 
whether hot circuits are 110, 220, 
440, or 550 v. Model AP 1 operates 


ATLANTA - CHICAGO - DETROIT - LOS ANGELES from de to 400 cps, indicating polarity 
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on de. Circuit includes one standard 
and one special neon tube enclosed in 
solid, transparent plastic. Portions of 
lamps lit indicates voltage by easily 
read marks. Leads are 30 in., 10,- 
000-y wire. Prod tips bury in body 
of tester when not in use. 

Craft Laboratories, P. O. Box 606, 
Westfield, N. J. 


Portable Radio 


Two-channel FM portable radio 
weighs 8 lb. Battery life is 8 hr. 
Radiotelephone is supplied with zip- 
per carrying case and packstrap. 
Radio Specialty Manufacturing Co, 
2023 S. E. Sixth Ave, Portland 14, 
Oregon 


VHF Mobile Radio 


Two-way mobile radio operates in- 
terchangeably from either 6 or 12-v 
systems. Only the power cable kits 
permanently installed in vehicles dif- 
fer for different battery voltage. Units 
operate on 144-174 Mc, FM, and are 
rated 10 and 25 w. 

Motorola, 4545 W. Augusta Blvd, Chi- 
cago, Ill. 


MORE NEW PRODUCTS 
about which you should know 


Electronic Measurements Co, Inc, 
Lewis St and Maple Ave, Eatontown, 
N. J. has variable de supply, 0-600 v 
and 0-1,000 ma... Perkin Engineer- 
ing Corp, 345 Kansas St, El Segundo, 
Calif. has miagnetic-amplifier regu- 
lated power supply, No. MR1040-30, 
rated 10-40 v dc, 30 amp. 


Aaron Insect Lektrokutor Co, 3718 
Sunset Blvd, Los Angeles 26, Calif. 
has electrocution-type lantern insect 
killer... Lindavap Corp, Ann Arbor, 
Mich. has vaporisor-type insect killer 
using lindane pellets. 


Minneapolis-Honeywell Regulator 
Co, Wayne & Windrim Ave, Philadel- 
phia 44, Pa., has remote-indicating 
liquid-level unit rated 350F, 1500 psi, 
0-200 in. . .. General Scientific Equip- 
ment Co, 2700 W. Huntington St, 
Philadelphia 32, Pa., has portable 
warning signal with flashing amber 
light. 


ELECTRICAL WORLD © May 3, 1954 


Optimum System Accuracy 


WITH W™ MILLER AMPLIFIERS 


he most critical element in an entire measurement or control 

system, the amplifier often determines overall precision. Input 
from transducers or other signal sources may be accurate; out- 
put devices may provide exact indication. But if intermediate 
circuitry introduces inaccuracies, overall value is greatly re- 
duced. Wm, Miller Instruments offers three basic amplifier 
types for incorporation in a wide variety of instrumentation 
systems. Each represents the most advanced, thoroughly tested 
design in its field; each allows the engineer to retain full 
advantage of the inherent accuracy of other system elements. 


CARRIER-TYPE SYSTEMS are stable at extremely low to 


medium (500 cps) frequencies; are useful in strain-gage work. 


D-C AMPLIFIERS combine high gain, wide-band response, 


low drift; are used for the precision laboratory measurement. 


LINEAR-INTEGRATING SYSTEMS are highly useful in vibra- 


tion studies; provide direct measurement of velocity and 
displacement. 


A brochure describing Miller Amplifiers will be mailed on request. 


WM MILLER INSTRUMENTS, INC. 
CUSTOM INSTRUMENT DESIGNERS AND MANUFACTURERS 
325 N. HALSTEAD AVENUE + PASADENA 8, CALIF. + RYAN 1-6317 
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How continuous product developmen 
insures your system investmen 


R. A. Zimmerman and 
H. G. Barnett (left), 
Westinghouse distribution 
experts, consult with utili- 
ties the country over on 
problems relating to sys- 
tem design and equipment 
application. In the next 11 
pages, Bob and the prod- 
uct experts he will intro- 
duce discuss some recent 
developments in Westing- 
house apparatus—and what 
they mean to your over-all 


system investment. 





“Stanley Brown, Chief Engineer, and Ray Salsbury, 
Manager of Operating and Test of Duquesne Light 
Company, and John Cross* of Westinghouse dis- 


cuss progress made in substation engineering.” 


*Manager, Power Equipment Sales 


Duquesne Light Company has enjoyed improved public 


acceptance of this substation equipment in its territory 


you can BE SURE...1¢ irs 





This totally-enclosed substation design further 
insures your system investment 


When you consider all of the progress made by 
Westinghouse engineers, cooperating with the 
Electric Utility Industry, in the design of ““CSP”® 
single-feeder unit substations—the increased pro- 
tection of your system investment becomes ap- 
parent. 

Traditionally, either overhead or underground 
connected, “CSP” power transformers have been 
easy to handle and install. Now, in cooperation 
with Duquesne Light Company, the latest advance is 
the contoured unit which, more than ever before, 
protects your investment due to its improved flexi- 
bility. For instance: 


CONTOURED DESIGN makes your substations more 
attractive, more acceptable to the public, enabling 
you to base your selection of an installation site 
more on system efficiency—and less on real estate 
values and residential or commercial restrictions. 
The “CSP” arrives ready to install, without the 
complication of overhead connections and switch- 


ing. All components are in one compact enclosure. 


SIMPLIFIED UNDERGROUND CONNECTION. Add- 
ing still further to compactness, “CSP” power 
transformers are easily adaptable to underground 
connection. Recent improvements have added to 
the general ease of installing or moving this 
equipment. 


HIGH-VOLTAGE SWITCHING enables you to draw 
power from either of two incoming lines or from 
transmission loop. In addition, primary and second- 
ary ‘‘plug-in”’ facilities have been provided to permit 
maintenance work on the unit while being bypassed 
by a portable substation without interrupting load. 

Design progress like this has done much to insure 
your system investment. Extensive Westinghouse 
facilities for engineering research give promise that 
this progress will continue. 


estinghouse 


Original method of installing the “CSP” power transformer 
with open-type overhead connection and separate open- 
type high-tension switching. 


“CSP” power transformer, underground connected, with 
separate, high-voltage switching supplied by the customer 


Equally tremendous strides have 
been made in network protector 
design. See next page. 





“George Grissinger, Manager 
Network Protector Engineering. 
will give you the results of 

30 years of network protector 
development.” 


Protector progress 
broadens application, 
cuts maintenance 


Over the years, Westinghouse network protector 
development has aimed to do two things: (1) extend 
the benefits of secondary networks to more areas on 
your system; (2) give you protectors unequaled 
for reliability, convenience and low maintenance. 
Starting back in 1923, with the first protector ever 
developed, Westinghouse pioneered the expansion 
of network systems. Three basic units—the CM-22 
heavy-duty submersible unit, the CM-44 medium- 
duty underground or overhead unit and the CM-88 
light-duty overhead protector—have extended the 
proven economic advantages of secondary net- 
works to practically all the major areas of your load. 
Product-wise, Westinghouse network protectors 
have been perfected to an unusual degree. Capacities 
have been stepped up to 3000 amperes—size and 
weight have been substantially reduced. De-ion" 
circuit breakers, front-mounted lever-type mechan- 
isms, and smaller yet more dependable relays have 
contributed to over-all protector size reduction. 
Design improvements have steadily reduced 
maintenance costs—maintenance period for mod- 


ern units is two years. De-ion arc chambers reduce 


breaker contact duty. Knife-edge relay bearings 
minimize friction. Routine checks are speeded by 
the elimination of all adjustments (except relay 
settings) and by the quick-opening housings, dual- 
motion hinges, and captive hardware. The use of 
the same master relay—the CN-33—on all three 
protector types allows easy, economical expansion 
of your network systems—simply by replacing a 


light load protector with a heavier one. 
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“Harold Fahnoe, Manager Switchgear Distribution 


Apparatus Engineering, describes a new recloser 
development that will save you money.” 


Low-cost 50-amp recloser 
designed for smaller three-phase loads 


Every tine you're forced to buy larger equipment 
than you need for a particular application, part of 
your investment is wasted. To help you avoid this, 
Westinghouse distribution engineers are constantly 
broadening product lines to match specific needs. 
A good example is the new Westinghouse 50- 
amp, three-pole recloser designed for use on smaller 
three-phase loads where greater interrupting capac- 
ity is not necessary. It gives you the level of protec- 
tion you require for these applications, but saves you 
the premium formerly paid for larger capacity. 
You get many of the same design features and the 
same reliability in the new 50-GR-3 recloser that 
you buy in larger Westinghouse units. The semi- 
enclosed De-ion interrupter provides positive pro- 
tection for all fault currents within its range. Selec- 
tive tripping gives you a choice of either one in- 


Westinghouse 


stantaneous and three time-delay, two instantaneous 
and two time-delay, or four time-delay trippings for 
coordination with other reclosers, sectionalizers 
and fuses. Single tank speeds maintenance. 

The 50-GR-3 is available both electrically and 
manually operated. When any one pole unit reaches 
lockout position, all three pole units will open. The 
manual reset lever closes all three simultaneously. 

New products such as the 50-GR-3 recloser are 
tangible evidence that Westinghouse product de- 
velopment is constantly helping you improve system 
eficiency with minimum investment. 


Another important money- 
saving development is spelled 
out on the next two pages. 





“Bob Rung" of the Transformer Division 


points out how the latest application 


of Hipersil® steel pays off for you.” 


*Manager, Distribution Equipment Sales 


This drawing shows TC core iron circuit designed 


for greater size reduction and weight savings 





New TC core design cuts size and weight 
of three-phase distribution transformers 


When you consider ways and means to get the most 
out of your system investment, distribution trans- 
formers command a major share of attention. This 
is particularly true in the proper application of 
three-phase units. Anything that will simplify this 
problem is of direct benefit to you. 

To date, the TC core three-phase unit provides 
the best solution. 


There is a growing three-phase load trend due 
to the increasing use of commercial air condition- 
ing and other three-phase motor loads. Tradition- 
ally these loads have been handled by banking three 
single-phase conventional distribution transform- 
ers. This was the best answer since previous three- 
phase units were both heavy and cumbersome. 
New TC core construction solves size, weight 
problems. The recent application of Hipersil steel 
to three-phase distribution transformers means that 
now a 75-kva unit weighs only 1300 pounds and fits 
a round tank only 22”’ in diameter. The superseded 
model weighed 1730 pounds and required a rec- 
tangular tank 18” x 27’’. This substantial reduction 
in size and weight means money saved in handling, 
installing or storing these units. 

In addition, the three-phase ““CSP”’™ transformer 
using the TC core solves your protection problems 
as well. First, its expulsion arresters (LX-T) give 
positive protection against lightning. Second, its 
protective links prevent line lockout. Third, its 
three-phase gang-operated breaker protects against 
overloads and short circuits. The breaker also 
prevents single-phase voltage from being applied 
to the secondary terminals. 

Research means progress. Research to further 
improve Hipersil cores is going on right now in 
Westinghouse laboratories in cooperation with 
utility and steel-producing people. The improve- 
ments that are sure to come will promote even 


greater savings in your system investment. 


Shown above is a typical direct-pole-mounted three-phase 
TC core distribution transformer. 


Now, let's look at another 
development that will 
reduce your system investment. 
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“Here's John Harder (right) 
Switchgear Distribution 
Apparatus Design Engineer, 
with the latest development 
in the new DX cutout.” 


Heavy-duty fuseholder 
increases capacity 


of DX cutout 


Here's an outstanding example of how even a new 
product can be made more useful—to more custom- 
ers—through constant engineering development. 

Only a few months ago, Westinghouse engineers 
introduced the DX cutout—the simplest, most rug- 
ged open cutout ever built. Now, a new heavy-duty 
fuseholder has been developed which literally 
doubles the usefulness of the DX by increasing its 
interrupting Capacity. 

Replacing the standard fuseholder in your present 
DX open cutout with the new heavy-duty fuseholder 
automatically increases its capacity as follows: 


Interrupting Capacity 
Standard Heavy Duty 
3,000 amperes 5,000 amperes 
5,000 amperes 5,000 amperes 


2,000 amperes 4,000 amperes 


Nothing was spared to insure the absolute reliabil- 
ity of the DX over years of weather and rough 
handling. Sleet shields are extra wide—insulators 
extra large, with no recesses or reduced sections. 
Contacts are oversize and generously silver-plated. 
The toggle mechanism, fusenolder, and hinge are 
designed so simply that noching can go wrong in 
closing, opening or re-fusing. 
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“H. J. Lingal, Switchgear Protective Devices Engineering 
Manager, reviews how you benefit by Westinghouse 
leadership in high-voltage disconnect development.” 


Latest disconnect advance: the first 


switch to interrupt load 


This inexpensive Westinghouse VLB switch is the 
first to safely interrupt load current on high-voltage 
transmission lines. It’s the high point of 20 years of 
intensive development by Westinghouse—all aimed 
at giving you more value, better performance and 
wider application of load break devices. 

Here’s what you've gained in those 20 years. In 
1934, the LC switch, the first with multiple-line 
silver contacts—self-cleaning and self-aligning even 
after thousands of operations. Today, the LC is prac- 
tically unchanged, proof enough of value you've 
received. In 1939 you got the Type V, the first truly 
economical outdoor high-voltage switch. Beryllium 
cobalt contacts, permanently lubricated Oilite bear- 
ings and just three moving parts set new standards 
for both economy and reliability of operation. A few 
years later, the field-proved features of the Type V 
were incorporated in the Type RL, still the only 


cr 
) 


Westinghouse q.") 


current safely 


shuntless, horizontal, side-break switch available. 

The latest Westinghouse advance, the VLB, adds 
an interrupter to the Type V air-break switch—and 
solves a long-time problem in high-voltage switch- 
ing. The arc cannot develop into a system fault be- 
cause it's completely enclosed in a permanently 
sealed interrupter chamber filled with sulphur 
hexafluoride, a gas with an arc interrupting ability 
100 times greater than air. The VLB will interrupt 
line charging current, transformer magnetizing 
current, or up to 600 amps of load current—will 
operate 500 times without maintenance, as proved 
in laboratory tests. 


For news of another “first” 
in system protection, 
turn the page. 





“Relay Sales Engineer Frank Fitzpatrick has an 
important announcement about a new 
development in loss-of-field protection.” 


New loss-of-field 


relay protects system 
stability and 
the machine 


The new HLF single-phase relay was developed by 
Westinghouse to meet a real need among utilities— 
low-cost, automatic loss-of-field protection for 
synchronous machines 
The HLF should be applied to every machine 
where loss of excitation could result in system in- 
stability or damage to the equipment. This appli- 
cation can be made without relay modification. 
Here's how the HLF relay works. Under loss-of- 
field conditions, the relay operates an alarm to 
warn the operator that corrective measures are 
needed. If there is danger of system instability or of 
damage to the machine, the HLF will automatically 
trip the machine. See simplified diagram at right. 
The HLF relay is the result of extensive studies by 
Westinghouse engineers of loss-of-field effects on 
all types of synchronous machines. For a report on 
these studies, write for a copy of B-6373 by check- 
ing the coupon on the last page of this section. 
The development of the HLF relay is typical of 
work going forward constantly at Westinghouse 
to help you protect your system investment. DIRECTIONAL IMPEDANCE VOLTAGE 
ELEMENT ELEMENT ELEMENT 
Simplified trip circuit diagram of the new HLF relay. Under | +--+ a 
conditions of low excitation, the impedance and direc- 
tional elements of the HLF operate on alarm. With a con- 


tinued drop in system voltage below a predetermined level, 
the voltage element sets up the trip circuit. 
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“Newman Henry* of the Transformer Division 
discusses some important points in 
instrument transformer development.” 


Accurate, reliable instrument transformers 


*Section Manager, I & R_ Division, 
Transformer Engineering Department 


help insure your system investment 


Proper operation of your metering and relaying de- 
vices, as you know, depends to a large extent on 
instrument transformers. Their accuracy and reli- 
ability are imperative. Therefore, Westinghouse 
engineers never cease searching for improvements. 
The following developments are evidence of 
progress to date. Each is a Westinghouse “‘first’’. 
Reliability has been substantially improved by the 
Westinghouse development of a process for vacuum 
plastic impregnation; by hermetic sealing using de- 
gassed oil; as well as by production-line impulse 
testing and by the protection of “Coastal Finish.” 
Accuracy has been improved by application of 
nickel alloy steel; by grain-oriented steel; and by 


Westinghouse 





Type C core construction. Westinghouse, too, de- 


veloped the first dry-type current transformers to 
meet present-day impulse values. 

These are a few from a long history of 
Westinghouse advancements . . . each an important 
step in the development of present-day highly 


accurate and reliable instrument transformers. 


For more on a specific materials 
research project, see 
the next page... 
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A transformer division report on 2 years of 
insulation power factor progress shows: 


700% better kraft paper 
200% better Micarta” 
130% better pressboard 


The Westinghouse Transformer Division at Sharon, 
Pa. spends a lot of time, materials and man power in 
improving every phase of transformer reliability. 
One of these phases—highly important to your 
system investment—is insulation power factor. 


ac, MICARTA. PRESSBOARD og 
Every material associated with insulation—in- 
cluding paper, pressboard and Micarta, to name a 
few—is constantly under the critical eye of labora- 
tory specialists. Proof that their work pays off is a 
700% improvement in insulation power factor of 
kraft paper... 200% for Micarta ... 130% for 
pressboard, and Wemco® C Oil . . . in just 2 years. 
There are other examples just as impressive. 

Such progress means a lot to you. It means that 
you get greater protection against internal faults in 
all your Westinghouse transformers. Power factor 


PERCENT IMPROVEMENT 


losses can be dissipated before insulation can be 
affected . . . and, more importantly, before your 
system equipment is affected. 

The Electric Utility Industry has made steady 
progress in meeting the growing electrical load... 
while still maintaining a practical balance in system 


investment. This progress depends on research L 1951 1953 


and development as-is conducted by your utility 
and by manufacturers like Westinghouse. — cp.j017 
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More information ? 


Your nearby Westinghouse Representative is the man to call. Or use 
the handy coupon below. Mail to Westinghouse Electric Corporation, 
4 Gateway Center, P. O. Box 868, Pittsburgh 30, Pennsylvania. 


Gentlemen: Please send literature checked below: 


“CSP” Power Transformers DB 48-100 
Network Protectors DB 35-500 
Type GR-3 Reclosers PL 38-720 
Distribution Transformers. ..........08 46-110CSP Company 
Open Fuse Cutouts, Type DX .-DB 38-620 
Outdoor Load Interrupter Switches. ..CS 36-155 Street 
HLF Relays 8-6373 


Instrument Transformers PL 45-100 





LETTERS TO THE EDITOR 


440 V More Deadly 


lo the Editor: 

Discussions of relative electric 
shock hazards of 440 vs 2,300-v 
shocks continue to blaze coast to coast 
over the years. Mr Ray L. Miller’s 
recent remarks (EW, Feb. 8, p 152) 
were more than adequate to incite the 
1954 versions of this perennial con- 
troversy. 

The negative impedance character- 
istic of the human body (ie, the fact 
that body impedance decreases with 
both duration and magnitude of cur- 
rent) is offered as giving a boost to 
previous published opinions advanced 
by adherents of Ohm’s Law (see EW, 
March 8, p 170). As the deleterious 
effects of electricity are due to the cur- 
rent flowing through the body, there 
should be little question that for the 
same contact conditions and shock 
duration, the higher the voltage the 
greater the current, the greater the 
hazard, and hence the greater the 
probability of fatality. 

Possibly the differences in observed 
440 vs 2,300-v shocks, if such dif- 
ferences actually exist, may be due 
to one or a combination of the fol- 
lowing factors: 

1. More electricians work with 
440-v than with 2,300-v circuits, and 
it is probable that a higher percentage 
of this larger group are less adequately 
informed as to safe work procedures. 
Both factors increase the probability 
for low voltage accidents. 

2. All persons are aware that high 
voltage circuits are dangerous while 
relatively few persons take the poten- 
tial shock hazard of low voltages as 
seriously as they should. Because of 
fear, either conscious or subconscious, 
it is likely that considerably more care 
is exercised when working on high- 
voltage than on lower voltage circuits. 
This should decrease the probability 
of high voltage accidents, 

3. The practical necessity of mak- 
ing a distinction between the terms 
high and low voltages is recognized in 
several safety codes by establishing an 
arbitrary line of demarkation at 600 
to 750 v with accompanying changes 
in both methods and required clear- 
ances. It is therefore logical to expect 
that differences in the safety code re- 
quirements might be reflected in an 
increase in the incidence of accidents 
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Than 2,300 V? 


on the highest commonly used voltage 
just below the prescribed limit in com- 
parison with the lowest commonly 
used commercial voltage just above 
the line of demarkation. 

4. On lower voltages, undoubtedly 
the shock circuit is frequently not 
completed until the energized con- 
ductor is actually grasped in the hand, 
and the ensuing current “freezes” the 
victim to the circuit. Currents of only 
a few milliamperes are sufficient to 
“freeze” a person to a wire, and the 
result may be a shock of prolonged 
duration with disasterous results. 

5. On higher voltages the shock 
circuit may be completed by a jump 
spark or an arc which occurs just 
prior to grasping the conductor. The 
resulting involuntary muscular reac- 
tions throw the person away from the 
conductor, and thus the circuit is in- 
terrupted quickly. 

6. The probability of a shock pro- 
ducing ventricular fibrillation, an ef- 
fect which usually causes death in 
about five minutes, increases with the 
current up to a certain value. Then 
the susceptibility of the heart to 
fibrillate decreases so that the prob- 
ability of inducing ventricular fibrilla- 
tion is materially reduced for currents 
above about 25 amp. This explains 
why some victims, who obviously 
have received relatively large currents 
survive, while in contrast others die 
from seemingly casual contact involv- 
ing currents insufficient to leave even 
a trace of a burn at the contact loca- 
tions. Insofar as the writer is aware, 
this phenomenon is the one and only 
technical basis supporting the opinion 
that a medium voltage might be more 
hazardous than the higher voltages. 

Although this may be a satisfactory 
explanation for a few accidents in- 
volving momentary high current 
shocks, it must be realized that cur- 
rents of sufficient amplitude to cause 
this effect may also cause other very 
serious effects, such as cardiac failure, 
respiratory inhibition, deep burns, ir- 
reparable damage to the nervous sys- 
tem, and violent muscular reactions 
sufficient to cause fractures, as well as 
the general condition of shock. 

7. Under date of Feb. 25, the writer 
a communication from the 
head of Elektriska Byran (official elec 


received 


trical accident commission of Sweden) 
which concluded with the statement: 
“The danger at 380/220 v as com- 
pared with the danger at lower ac 
voltages, mainly 220/127 v, seems to 
be about 5:1 to 10:1 according to 
calculations based on accident statis- 
tics in Sweden. These figures apply 
to the same number of inhabitants 
supplied with current of the different 
voltages.” 

For the reasons given above, the 
writer is of the opinion that 440 vy is 
not so lethal as 2,300 v. Quite aside 
from interesting arguments regarding 
the relative shock hazards of various 
intriguing situations is the very im- 
portant problem of mitigating electri- 
hazards. Industry must not let 
side issues divert its eternal vigillance 
from the vital goal of achieving elec- 
trical safety through proper design, 
careful assembly, intelligent applica- 
tion, and enforcement of safety codes 
and safe work procedures. 

Charles F. Dalziel 
Professor, Electrical Engineering 
University of California 
Berkeley, Calif. 


cal 


Dispatching Terminology 


lo the Editor: 

I noted with interest the Technical 
Note in the March 8 issue reading, 
“Dispatching terminology is definitely 
not standardized. Safety lags as long 
as that situation exists.” 

This is a condition that needs much 
study and considerable work to cor- 
I would appreciate any specific 
information that you might have at 
your disposal regarding this subject. 
Have any papers been published bear- 
ing on this matter? I don’t recall 
having seen any. My associates and 
myself would like to contribute our 
“bit” in any manner that we may. 

Charles H. Camp 
System Load Dispatcher 
San Diego Gas & Electric Co 
San Diego 12, Calif. 


rect, 


@ We would appreciate nothing better 
than for Mr Camp and others to con- 
tribute toward standardized dispatch- 
ing terminology perhaps by sending 
us terminology from their 
safety or operating rules. If we re- 
ceive enough, the tabulated compari- 
sons might point the way to agree- 
ment. 


excerpts 





NEWS ABOUT PEOPLE 


Quinton Elected President... 


of Southern California Edison to replace Mullendore, new 
board chairman. Bauer becomes vice chairman 


HAROLD QUINTON 


Harold Quinton, executive 
president of Southern California Edi 
son Co, has been elected president to 
succeed William ¢ 
appointed 


vice 


Mullendore, newly 
the 
The company also announced the elec 


chairman of board 


Bauer, formerly board 
the 


tion of Harry J 


chairman, to post of vice chat 


Filled Financial Post . . . Quinton be- 
affiliated the West 
utility in 1942 when he was named 


came with Coast 
vice president in charge of finance. In 
1945 he was appointed a director and 
three years later was elected executive 
vice president 

Prior to his association with South- 
Quinton 
resident partner of 
Arthur Anderson & Co, having been 
1926 
Mullendore last January completed 


ern California Edison, was 


Los Angeles 
a member of the firm since 


25 years as a general officer of the 
He was elected president 
in 1945 after having served as gen- 


company 


eral attorney, vice president, and 


executive vice president 


Edison 
with the Edison company began in 
1908 when he joined its law depart 
ment. He became a member of the 
board of directors in 1926. From 
1932 to 1945 he was chief executive 


Veteran Bauer's career 
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Since 1945 he 
the board for 


officer of the utility 
has been chairman of 
the California utility 


George V. Dutney, formerly 
Johns-Manville Corp, has 

Nordberg Manufacturing Co, 
waukee, as special assistant to the 
company’s president. Dutney, who 
will make his headquarters in Nord- 
berg’s New York office, will serve as 
a special representative in sales and 
special public 
the country 


with 
joined 
Mil- 


relations throughout 
For the past 12 years 
Dutney has been on the Johns-Man- 
ville headquarters staff in New York 
serving in a sales capacity 


H. D. Emmert has been made engineer 
in charge of development of Allis- 
Chalmers Manufacturing Co's steam 
With A-C since 1937, 
he has served as engineer in charge of 


turbine section 


the firm’s turboprop engine section 
for the past three years 


Gordon Dille, who has been serving 
in Westinghouse Electric Corp’s New 
York public relations office since last 
August, has been named manager of 
public relations for the corporation's 
Lamp Division, which is headquartered 
at Bloomfield, N. J. He was graduated 
from the University of Colorado with 
an electrical engineering degree in 
1948 and that same year joined West- 
inghouse 


Charles H. Shuff, former deputy to 
the assistant secretary, U. S. Air Force, 
has been named assistant to W. E. 
Knox, president of Westinghouse Elec- 
tric International Co 


James H. Gantt has been appointed 
superintendent of electric distribution 
for the Charleston Division of South 
Carolina Electric & Gas Co. Gantt, 
formerly assistant superintendent for 
the division, replaces Dan S. Lesesne, 
Jr, who has resigned. In other changes 
in the electric distribution department 


of the division, T. D. McAlhany, 
formerly district engineer for the 
Walterboro district, was made assistant 
superintendent. H. C. Hutson, for- 
merly distribution engineer in the 
Charleston Division, succeeds Mc- 
Alhany in the Walterboro office. 


Robert L. Riker has been named as- 
sistant to Martens H. Isenberg, presi- 
dent of Combustion Engineering, Inc, 
New York. Since the retirement of 
A. C. Weigel, vice president, in 1953, 
Riker has assumed some of Weigel’s 
responsibilities, including supervision 
of the proposition department. In his 
new post he will continue 
sponsibilities besides assuming special 
assignments 


these re- 


NELSON S. HIBSHMAN 


AIEE Appoints Hibshman 
as Its New Secretary 


Nelson S. Hibshman has been ap- 
pointed secretary of the American 
Institute of Electrical Engineers, ef- 
fective May 1. Hibshman, who has 
been assistant secretary since January, 
1953, succeeds H. H. Henline, 
has held the post since 1932. 

A former educator dean of 
engineering at Pratt Institute of Tech- 
nology, Brooklyn, Hibshman has been 
a member of the Institute since 1927, 
the year he received his degree of 
master of science at Lehigh Univer- 
sity. He was elected a Fellow of the 
Institute in 1941, served as vice presi- 
dent 1941-42 treasurer in 
1952. 


who 


and 


and was 
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@ Noon or midnight the loading area of this 
Ryerson plant looks much the same because we 
work ’round the clock to make sure that you 
get Ryerson Steel when you need it. Carbon 
steel, alloy steel, stainless—every kind is on 
hand, in practically every shape and size. Your 
requirements can be set down where you want 
them, quickly, cut to size and ready for imme- 
diate use. Just call the nearest Ryerson plant. 


STEEL 


when you 
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PLANTS AT: NEW YORK e@ BOSTON e@ PHILADELPHIA @ CHARLOTTE, N. C, 
CINCINNATI @ CLEVELAND e DETROIT @ PITTSBURGH ¢ BUFFALO # CHICAGO 
MILWAUKEE e ST. LOUIS e LOS ANGELES @ SAN FRANCISCO @ SPOKANE e SEATTLE 


RYERSON 


now a BEARING 


HELPS PRODUCE 


CHEAPER POWER 


--. in “Buffalo” Induced Draft Fans 


In the punishing induced draft job, 
every part of the fan that contri- 
butes to longer life and freedom 
from troubles, is helping to cut 


your power-production costs. 


The “Buffalo” 


aligning bearing is built to stand 
heat 


heavy load. 


water-cooled self 


and continuous, extremely 
rhe sole plate, pedestal 
and bearing housing are oversize 
and completely rigid. Both bearing 
liner halves are water-cooled. The 
oil reservoir is extra-large. The self- 


aligning water-cooled liners are 


The 


which provides trouble-free 


easily removable for servicing 
operations, without disturbing ped- 


estal, shaft or rotor, 


In fact, all parts of “Buffalo” Draft 
Fans are of equally sturdy, acces- 
sible construction—housings, shafts 
and This 
not cheap; it is in line with the 
Buffalo” “Q’ 
installation 


rotors. construction is 


Factor which in 
after installation has 
saved users money through added 
years of performance on the job. 
For further information, write to- 
day for Bulletin 3750. 


"QO" Factor The built-in Quality 


satisfaction 


and long life 


BUFFALO FORGE COMPANY 


212 MORTIMER STREET 


Publishers of “Fan Engineering 


Canadian Blower & 


Forge 


BUFFALO, N.Y 
Handbook 


Co., Led., Kitchener, Ont 


Sales Representatives in all Principal Cities 


VENTILATING AIR CLEANING 


FORCED DRAFT COOLING 


AIR TEMPERING 


INDUCED DRAFT EXHAUSTING 


HEATING PRESSURE BLOWING 


Gets Interior Medal 


L. R. Douglass, (left) is shown be- 
ing presented the Department of In 
terior’s highest award, a gold medal 
for distinguished service by E. G 
Nielsen, Bureau of 
gion 3 director. 


Reclamation Re- 
Douglass, who re- 
tired recently as director of power fo 
Reclamation’s Boulder Canyon proj- 
ect, was honored at a party attended 
by more than 250 Reclamation em 
ployees. He was succeeded by Lloyd 
Hudlow, who took over as project 
engineer. 


Robert Palmer, formerly with A. T. 
Kearney & Co, has been elected sec- 
retary and treasurer of Pyle-National 
Co, Chicago. 


G. A. Profita has been named regional 
manager of the manufacturing depart- 
ment of the Boiler Division of Bab- 
cock & Wilcox Co. Previously he 
co-ordinated manufacturing and pro- 
duction activities at the Wilmington, 
N. C., and Brunswick, Ga., plants. In 
his new post, his work will embrace 
these plants in addition to those at 
Alliance, Ohio, West Point, Miss., and 
Paris, Tex. 


R. W. MacNaughton, assistant sales 
Harvey Hubbell, Inc, 
Bridgeport, Conn., has retired after 
serving the Hubbell organization for 
46 years. 


manager of 


Arthur Kehoe has retired as a vice 
president of Consolidated Edison Co 
of New York, Inc. Kehoe, who was 
named to the vice presidency in 1932, 
has been affiliated with Con Edison 
and predecessors since 1911. He was 
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[a 100 WATT 


WNT GU BESS 


MAIN THOROUGHFARE 


DESIGNED TO GRADUATE THE 
OU ected 
ILLUMINATED MAIN THOROUGHFARES 
eR) ae 
iA SPE 23 B) 


ALSO AVAILABLE WITH 
INTEGRAL PHOTOELECTRIC 
CONTROL FOR A COMPLETELY 
SELF-CONTAINED 
STREET LIGHTING UNIT 


MAIN THOROUGHFARE 


The new Wheeler 100 watt mercury street lighting unit 
provides approach lighting of a similar blue-green color on 
secondary streets adjacent to high intensity mercury light. 


Sensitivity of the human eye to low intensities of blue light 
(Purkinje Effect) makes this lighting more effective than incan 
descent in areas of low lighting intensity 


The new Wheeler mercury unit gives 3300 lumens (initial), 
6000 to 8000 hours life, and economics are comparable w small 
incandescent lamps with promise of future improvement. 


Now available for multiple service only. Ballast contained 
in EEI-NEMA head. Absence of enclosing glassware in uniquely 
successful Crescent Reflector provides absolute minimum of first 
cost, plus fine optical performance without excessive glare. 


Already in use by many utilities and municipal lighting 
plants, 100 watt mercury unit is another major advance in street 
lighting contributed by Wheeler. For further information, 


write Wheeler Reflector Company, 275 Congress St., Boston, 
Massachusetts. 


aaa 
duhecler BAL! street ucntine 


—s "+ 
SPECIALISTS IN SKILLED LIGHTING SINCE 18681 
275 CONGRESS ST. ——- BOSTON, MASS. 
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On this modern New York City parkway it’s 


AMPLEX 
STREET LIGHTING LAMPS! 


MANY OF THE LARGEST American municipalities and 
public utilities have standardized on Amplex Street Lighting 
Lamps both for superior lighting and for the extraordinary 
savings that they bring to every installation. These lamps 
are specially designed and built to survive the vibration and 
shock of road traffic and to maintain a maximum percen- 
tage of light output throughout their long-burning life. 

Amplex offers you the most complete line of street light- 
ing lamps ever put on the market .. . a type and wattage 
for every kind of service. Among these, Amplex Weather- 
proof Bulbs are probably today’s fastest-growing specifica- 
tion. Amplex Weatherproof Lamps are formed of “hard 
glass,” ending failures due to climatic conditions . . . pro- 
viding maximum dependability and savings. 

For full facts about Amplex Street Lighting Lamps and 
their superior performance, write Amplex Corporation, 
Dept. J-5,111 Water Street, Brooklyn 1, New York. 


Sealed-Beam Reflector Lamps, Colorbeam Lomps, Spotlites and Floodlites, Industrial 
Infra-Red Heat Lomps, Vibration and Rough Service Lomps, Street Lighting Lamps, 
Traffic Signal Lamps, Incandescent Lamps, Fivorescent Tubes, Display Accessories. 


ik dh A 


awarded the 1944 Lamme Medal of 
the American Institute of Electrical 
Engineers for “pioneer work in the 
development of alternating current 
networks and associated apparatus for 
power distribution.” 


Dr Kenneth H. Kingdon, one of the 
scientists in the early work which led 
to the development of atomic energy, 
has been made manager of the new 
nucleonics and radiation section of 
General Electric Co’s Research Lab- 
oratory at Schenectady, N. Y. Di 
Kingdon, who joined the staff of GE’s 
Research Laboratory in 1920, has been 
manager of the technical department 
of Knolls Atomic Power Laboratory. 


Edward I. Osborne has been made 
new product manager of conduit fit- 
tings by Thomas & Betts Co, Eliza- 
beth, N. J., manufacturer of electrical 
fittings. Other new product manager ; 
are Donald A. Byers, Sta-kon termi 
nals and small solderless fittings; and 
John J. Kosin, cast solderless, T&B 
method and utility fittings. Prior to 
these appointments, all three served 
Thomas & Betts in executive sales ca- 
pacities. 


Harry K. Wilcox Jr, sales manager of 
the R&IE Equipment Division of 
I-T-E Circuit Breaker Co, Greensburg, 
Pa., has been appointed assistant 
manager of R&IE. Wilcox, who will 
also continue for the present as sales 
manager, succeeds W. M. McCauley, 
who has resigned. McCauley was as- 
sociated with R&IE for 38 years. 


Fred J. Watt has been named manager 
of the newly combined Central Sta- 
tion and Ammonia Equipment Sec- 
tion of Worthington Corp’s Air 
Conditioning and Refrigeration Divi- 
sion at the firm’s Harrison, N. J., 
executive offices. Watt, with Worth- 
ington since 1936, served most re 
cently as product manager of the 
Ammonia Equipment Section 


Charles E. Shevling, resident engineer 
for Seattle (Wash.) City Light on its 
Skagit hydroelectric project since 
1947, has been appointed Skagit proj- 
ect engineer. Shevling, who began 
with City Light in 1934, succeeds 
C. W. Cutler, who has returned to his 
private consulting practice. New resi- 
dent engineer is Robert E. Brown, 
assistant since 1952. Brown joined 
the department in 1949. 
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OBITUARY 


Howard L. Aller 


Howard Lewis Aller, 70, chairman 
of the board of Texas Utilities Co, 
died April 20 in New York. 

Before assuming the chairmanship | 
of Texas Utilities last year, Aller had | 
served the utility as president. He pre- 
viously had been president of Ameri- 
can Power & Light Co, former parent 
of Texas Utilities, and a director of 
Electric Bond & Share Co, one-time 
parent organization of American. 

Aller figured prominently in the | 
news in 1951 and 1952 when Ameri- 
can was engaged in dissolution under 
orders from the Securities and Ex- | 
change Commission. 

He received a mechanical engineer- 
ing degree from Cornell University in 
1906. From then until 1912, he 
served General Electric Co as an engi- 
neer and salesman. He joined Central | 
Arizona Light & Power Co in 1912, 
advancing to president, a post he held 
until 1935. That same year he be- | 
came associated with American P&I 
as president and board chairman. He 
was made first president of Texas | 
Utilities in 1945, 





John T. Robertson, 55, superintendent | 
of the Duke Power Co steam plant | 
at Duncan, S. C., died last month at 
Greer, 8. C. With Duke Power for 29 
years, he had been superintendent of 
the Duncan plant for five years. 


George H. Gillett, 52, Canadian Gen- 
eral Electric Co official, Vancouver, | 
B. C., was among the victims who | 
died in the aerial collision over Moose 
Jaw, Saskatchewan last month. He | 
was manager of the Apparatus Divi- 
sion of Canadian General Electric. 
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3 of the 19 Marcus 
transformers installed, 
with ratings up to 
150 KVA. 


Capacities from 
1to 3000 KVA 


¢ DISTRIBUTION 

o GENERAL PURPOSE 
© UNIT SUBSTATION 
© PHASE CHANGING 

© ELECTRIC FURNACE 
o RECTIFIER 

© WELDING 

@ MOTOR STARTING 

© SPECIAL 


... are STAR PERFORMERS 
at the Cincinnati Garden! 


Feeding the power where and when needed at 
Cincinnati’s huge and busy “Garden” is another 
important assignment for MARCUS Dry Type 
Transformers. 


Because all Marcus Dry Type Transformers are 
now being constructed with Hi-Heat, Hi-Die- 
lectric Magnet Wire, insulation levels of at 
least 10 times present industry standards are 
easily attained. 

This factor alone, plus an enviable record of 
trouble-free performance and matchless depen- 
dability made Marcus Dry Type Transformers 
the choice of the Beltzhoover Electric Co., of 
Cincinnati, Electrical Contractors for the pro- 
ject, and A. M. Kinney, Inc. the consulting 
Engineer on the job. 


Increase your power Performance Standards 
with Marcus Dry Type Transformers. 


—MARCUS— 


“Mark of Quality” 


Representatives in Principal Cities 


TRANSFORMER CO., inc. 
HILLSIDE 5, NEW JERSEY 


| ONE OF THE WORLD'S LARGEST MANUFACTURERS OF DRY TYPE TRANSFORMERS EXCLUSIVELY 
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Lapp’s High Voltage Laboratory 


Construction has been started by Lapp Insulator Co, Inc, on a new high 
voltage laboratory at its Le Roy, N. Y., plant. 


The new laboratory will be known as the John Lapp High Voltage Lab- 


oratory 


It is named in honor of John S. Lapp who founded the company in 


1916 and until his death last spring was still active in its management. 
Slated to be completed in July, the lab’s facilities will be able to handle 
60-cycle testing at over | million v and impulse testing at 2.5 million v, and 


high current testing. 


Main laboratory section of the structure will occupy a 
space of 65 ft wide by 80 ft with a ceiling height of 48 ft 


Engineering and 


laboratory control offices, a large assembly and service area, and display rooms 
will occupy the rest of the building. 


SALES ASSIGNMENTS 


COMPANY STAFFS 


Sangamo Electric Co, Springfield, 


has named F, | 


as the 


braska and North and 


South 


Omaha, formerly was located in 
ton, D { 


Federal Electric Products Co 


wholly owned subsidiary, Pacific 


and 
Electric 
Manufacturing Corp, have appointed Don 
lL. Orten as North Central regional 
ager. Orton, formerly with Electric Supply 


man- 


Hil., 
Briggs as manager of a 
newly created sales territory to be known 
Plains district, which includes Ne 
Dakota 
Briggs, who will make his headquarters at 
Washing 


its 


Corp, Hammond, Ind., will be responsible 
for sales of high and low voltage switch 
gear, control, and distribution equipment 
in Indiana, northern Illinois, North and 
South Dakota, eastern lowa, Wisconsin, and 
Minnesota 


Oliver Iron & Steel Corp, Pittsburgh, 
has appointed Robert A. Murphy sales rep 
resentative of its Pole Line Materials Di 
vision in the Minneapolis-St. Paul territory, 
Murphy, headquartered at present at 
Huron, S. D., reports to the firm's Chicago 
district office 


Graybar Electric Co has promoted T. H. 
Todd from acting district operating man- 
ager at Cincinnati to district 
manager. He replaces E. ¢ 
is on sick leave 


operating 
Doeker, who 


MANUFACTURERS’ EARNINGS 


Period 


Company 


\llis-Chalmers Manufacturing $ 
Klaw-Knox ; 
Buffalo Forge $ 
Electric Storage Battery ; 
General Cable ; 
lohns-Manville ; 
Monsanto Chemical 3 
Minneapolis-Honeywell Regulator ; 
Reynolds Metals $ 
Sylvania Electric Products 3 
United States Rubber 3 


Notes 


Months Ended 


Mar 
Mar 
Feb 
Mar 
Mar 
Mar 
Mar 
Mar 
Mar 
Mar 
Mar 


(a) Based on shares outstanding at close of respective periods; (b) Based on number 


now outstanding; (c) Estimated; (f) Net Loss 
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Earnings Per 
Net Income Common Share 
1954 1953 1954 


508,663 $4,804,493 $1.68 
142,037 1,028 ,083 75(a 
306 , 790 423,011 47 
90 ,O00(f) 33 ,000 
280 6635 1,405 , 821 58 > 
592,406 41,043,491 82 (1 rO(s 
5, 463,164 5,814,223 ol O8 
3,950,339 2,332,770 27 (a 77(s 
734 4,636 , 263 41 56(b 
121 , 487 2.773 , 243 67 (¢ 01 


7,500,000 1.18 10 


a 


of shares 


May 3, 


MEETINGS CALENDAR 


‘Rocky Mountain Electrical League " 
Annual Spring Conference, Shirley 5a- 
voy Hotel, Denver, Colo., May 2-4. 


Edison Electric Institute 

Prime Movers Committee, Electrical 
Equipment Committee and EEI-AEIC 
Meter and Service Committees, May 
3-4; Hydraulic Power and Transmis 
sion-Distribution Committees, May 4-5, 
All at Edgewater Beach Hotel, Chi- 
cago: 22nd Annual Convention, Atlantic 
City, N. J., June 1-4 Accident Pre- 
vention Committee Mark Hopkins 
Hotel, San Francisco, July | 


American Public Power Association — 
Annual Meeting, Hotel Morrison, Chi- 
cago, May 4-6. 


American Institute of Electrical Engineers 
Northeastern District Meeting, Hotel 
Van Curler, Schenectady, N. Y., May 
5-7; Appliance Technical Conference, 
Subcommittee on Domestic Appliances 
of Committee on Domestic-Commercial 
Applications, Morrison Hotel, Chicago, 
May 17-19; Fourth Welding Conference 
in cooperation with American Welding 
Society, Hotel Schroeder Milwaukee, 
May 19-21: Conference on Telemetering 
Morrison Hotel, Chicago, May 24-26; 
Summer General and Pacific General 
Meeting, Hotel Biltmore, Los Angeles, 
June 21-25; Committee on Petroleum 
Conference on Electrical Applications 
in Petroleum Industry, Mayo Hotel, 
Tulsa, Okla., Sept. 27-29; Middle East 
ern District Meeting, Abraham Lincoln 
Hotel, Reading, Pa., Oct. 5-7; Fall Gen 
eral Meeting, Morrison Hotel, Chicago, 
Oct, 11-15 


Pennsylvania Electric Association 

Joint Spring Meeting of Relay Com- 
mittee and Systems Operation Com- 
mittee, Bedford Springs Hotel, Bedford, 
Pa May 6-7 System Planning Com- 
mittee Hotel Hershey, Hershey, Pa., 
May 10-11; Industrial Sales Confer- 
ence, sponsored by Industrial Commit- 
tee, Skytop Lodge, Skytop, Pa., May 
13-14 Transmission and Distribution 
Committee, Fort Bedford Inn, Bedford. 
Pa., May 13-14; Hydraulic Power Com- 
mittee, The Nittany Lion, State College, 
Pa., May 17-18; Prime Movers Commit- 
tee, Castleton Hotel, New Castle, Pa., 
May 17-18; Communications Commit- 
tes Penn-Harris Hotel, Harrisburg, 
Pa May 20-21; Electrical Equipment 
Committee, Lord Baltimore Hotel, Bal- 
timore, Md., May 24-25 


Southeastern Electric Exchange 
Spring Meeting, Engineering and Opera 
tion Section, Sans Souci Hotel, Miami 
Beach, Fla., May 6-7 


Northwest Electric Light & Power Axsso- 
ciation 
jusiness Development Section Hotel 
Boise, Boise Idaho, May 10-12; Ac 
counting and Business Practice Section 
Davenport Hotel, Spokane, Wash., May 
20-21 Personnel Section with EEI 
Industrial Relations Committee, Mul 
tonah Hotel, Portland, Ore July 12-14 


Public Utilities Advertising Association 
National Convention, Hotel Statler, Bo 
ton, May 13-14 


Pacific Coast Electrical Association 
Annual Convention, Hotel Del Coronado 
Coronado, Calif., May 19-21 

Northwest Public Power Association 
Engineering and Operation Section, 
Benjamin Franklin Hotel Seattle 
Wash., May 20-21 


National Association of Electrical Dis- 
tributors 
Annual Convention, Atlantic City, N. J., 
June 6-11; Pacific Zone Convention, 
Mark Hopkins Hotel, San Francisco 
Oct. 4-7 


American Society of Mechanical Engineers 
Semi-Annual Meeting, William Penn 
Hotel Pittsburgh, June 20-24; Fall 
Meeting Schroeder Hotel, Milwaukee 
Wis., Sept. 8-10 


Nuclear Engineering Conference 
Sponsored by American Institute of 
Chemical Engineers, University of Mich 
igan, Ann Arbor, Mich., June 20-26. 


"Addition this week 
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Ta 
SILICONES 


Uprate 
pump motors... 
increase 
capacity 27%...Save 
an Estimated Half- 
Million Dollars 


Much of the sea water pumped into The Dow 
Chemical Company's famous “magnesium from 
the sea’ plant in Freeport, Texas, is handled by 
six 71,000 gpm centrifugal pumps. Each pump is 
direct-driven by a 300 hp, 277 rpm motor. The 
entire line of motors is mounted on a massive 
underwater concrete foundation. 


Recently Dow’s plant expansion program reached 
the point where a pumping capacity of 90,000 gpm 
per unit was required. That capacity could be 
reached by 450 hp motors operating at a higher 
speed. But conventional motors rated at 450 hp 
would be almost half again as large, and much 
heavier than the existing units. Extensive changes 
in mounts, brackets and other fittings, as well as 
reinforcement of the underwater foundations would 
be required. Estimates of the cost of reinforcing 
the foundations alone ran as high as a half-million 
dollars. And that’s not counting the cost of the 
new motors or the fact that the work would have 
to be done all at once, shutting off the intake canal 
and all but halting plant production. 


Dow engineers solved the whole problem at mini- 
mum cost by having the motors rewound, one at 
a time, with silicone (Class H) insulation to develop 
450 hp at 327 rpm. Capacity of each pump was 
increased to 90,000 gpm without any further 
modification of the installation. 


An extra advantage of Class H insulation was 
demonstrated when one of the motors was re- 
moved to correct a shaft rub that had developed 
at the upper seal. This same motor had also de- 
veloped a small leak in its upper housing. When 
the motor was disassembled, the bottom ends of the 
coils were found to be immersed in 25 gallons of 
rain water. And still the silicone insulated coils 
remained in good operating condition. 


That's the kind of performance that has convinced 
management, maintenance and design men that 
they get maximum life and reliability at minimum 
cost when they specify Class H insulation made 
with Dow Corning silicones for hard-working 
motors, transformers and other electrical equip- 
ment. 


You can also reduce toa 
minimum motor outages 
due to bearing failure 
by using Dow Corning 
44 Grease 


In open and single 
shielded bearings 
designed for high temper- 
ature operation, Dow 
Corning 44 has 8 to 10 
times the life expectancy 
of conventional greases. 

It gives life-time lubrication 
in permanently sealed 
bearings. 


Dow Corning Corporation, Dept. AY-17, Midland, Michigan 
Please send me 

More performance data on Class H 

List of Class H rewind shops 


List of Class H Motor and Class H Transformer Manufacturers 
“Tall Tales and Fabulous Facts’ about silicone products 


DOW CORNING 
MTT 


Name Title 


Company 


MIDLAND, MICHIGAN Address 


City Zone State 


ATLANTA CHICAGO «+ CLEVELAND + DALLAS DETROIT + LOS ANGELES + NEWYORK « 


Canada: Dow Corning Silicones Lid, Toronto + Great Britain: Midland Silicones Lid, London « France: Cie. $(. Gobain, Paris o 


WASHINGTON, D.C 


Ven SPRING MO) 
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HAS YOUR LIGHTING MAINTENANCE 
KEPT PACE WITH PROGRESS ? 


Costly lamp-at-a-time replacement... vs .. . Money-Saving Sylvania group replacement 


Sylvanias Group Replacement Plan 
assures hetter light...big savings! 


Year after year you'll enjoy full ef- 
ficiency from your fluorescent instal- 
lation when you adopt Sylvania’s mod- 
ern replacement plan. 

By this plan your lamps are all 
changed at one time... before burn- 
outs become an expensive nuisance. 
As a result, there are fewer dull or 
flickering lamps... fewer costly work 
stoppages due to lamp replacements. 
You save time, save money, and enjoy 
better lighting, better morale, better 
production, and far better appear- 
ance. If you're interested in positive 
protection for your fluorescent light- 
ing investment, write to Dept. 4L-2813 
Sylvania today! 


ya 


eS OE SS EES 


Try 24 Sylvania Fluorescent Lamps 
of any popular type. If, in your opinion 
they don't give more light and maintain 
color and brightness for a longer time 
than any other brand, send them back 
with your signed Certificate of Assurance 
and your money will be refunded. 


i) 


SYIVANLY: 





Sylvania Electric Products Inc., 1740 Broadway, New York 19, N. Y. / 


tn Condo Sylvania Electric (Conodo) LUtd., University Tower Bidg-, St. Catherine S'., Montreal, @. Q. 


« 


le 


| LIGHTING + RADIO + ELECTRONICS + TELEVISION 


Escondido Mutual Water 


Electric Properties Sold 

San Diego Gas & Electric Co be- 
gins serving an additional 2,000 cus- 
tomers for electrical energy in the 
area around Escondido, Calif., effec- 
tive April 30, as a result of its pur- 
chase of the electric distribution lines 
and rights of the Escondido Mutual 
Water Co 

E. D. Sherwin, president of San 
Diego, said the purchase price will be 
just under $1 million. The negotiated 
price on the basis of a Dec. 1, 1951, 
inventory of the property was $825,- 
000. San Diego also agreed to pay 
an additional amount for extensions 
in service lines which Mutual has 
made since the inventory. This is ex- 
pected to amount to about $100,000. 

The agreement to purchase calls 
for turning over all of Mutual’s elec- 
trical distribution system in the area 
around Escondido but excludes the 
water company’s hydro plants and 
transmission lines. San Diego agrees 
however, to purchase the entire out- 
put of electrical energy from the 
hydro plants. 

The California Public Utilities 
Commission held a public hearing at 
San Diego on the proposed sale, and 
PUC officials said approval would be 
forthcoming if Mutual’s stockholders 
voted for the sale. At a stockholders 
meeting April 5 stockholders repre- 
senting a majority of the 400,000 
shares voted for the sale. 

B. C. Wohlford, Mutual president, 
said the electrical distribution phase 
of the co-operative’s activities has been 
losing money for several years. Mu- 
tual has been purchasing power from 
San Diego for several years to firm 
up its power in serving its approxi- 
mately 2,000 electrical service cus- 
tomers. 


Pacific Northwest Rates 
Up in Next 5-10 Years 


Electric power rates in the Pacific 
Northwest will increase “in the next 
five to ten years,” declares Kinsey M. 
Robinson, president of Washington 
Water Power Co. He forecast that 
“power from dams to be built in the 
future will cost up to 5 mills a kwhr.” 

Robinson, in a general review of the 
power situation in his company’s area, 
declared that the five companies con- 
templating construction of the Bruces 
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WIRES and CABLES 


Stocked from Coast to Coast 


For fast Delivery 


ROCKBESTOS A.V.C.) — NEC. TYPE AVA 


No matter where you're located, you can get 
Rockbestos Wires and Cables in popular sizes of 
standard Rockbestos A.V.C. Constructions (N.E.C. 
Types AVA, AVB, etc.) without delay. 


Call or write the branch office nearest you — 
Your orders for standard N.E.C. types in popular 


sizes will be filled from stock. 


MAIN OFFICE AND FACTORY 
Nicoll and Canner Sts., New Haven 4, Conn., Tel: State 7-1141 


DISTRICT SALES OFFICES 


NEW YORK 17, N. Y. 
5942 Grard Central Terminal 
Tel: Murray Hill 6-7745 


DETROIT 21, MICH. 
18954 James Couzens Highway 
Tel: University 4-7422 


ST. LOUIS 1, MO. 
2126 Railway Exchange Bldg 
Tel: Chestnut 8641 


CLEVELAND 21, OHIO 
2000 Warrensville Center Rd 
Tel: Evergreen 2-3344 


NEW ORLEANS 172, LA. 
International Trade Mart, Rm. 234 
124 Camp St 

Tel: Tulane 6551 


SEATTLE 1, WASHINGTON 
314 Lloyd Bldg 

Tel: Seneca 1553 
CHICAGO 24, ILL. 

4534 West Madison St 
Tel: Esterbrook 9-2265 
Warehouse 

PITTSBURGH 19, PA. 
2637 Koppers Bidg 

Tel: Atlantic 1-4486 
CAKLAND 14, CAL. 
Oakland Municipal Airport 
Tel: Sweetwood 8-2955 
W orehouse 

LOS ANGELES 5, CAL. 
4020 W. Third St 

Tel: Dunkirk 8-8879 


ROCKBESTOS propucts corp. 


NEW HAVEN 4, CONNECTICUT 
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Crossarms, laminated with 
Penacolite Adhesives 


ir — i. 
“ar 


-Catty power — 
for atotnie energy pala 


@ Electrical power for the Shawnee Atomic Energy plant near 
Paducah, Kentucky is being transmitted from Cahokia, Illinois 
over high-tension lines mounted on laminated crossarms. 

“Penacolite”’ Resorcinol Adhesives were selected to laminate 
the crossarms because they withstand the shrinking and swelling 
of the wood due to rain, sun, heat and cold. 


For complete information about “ Penacolite” Resorcinol 
Adhesives, write to: 


KOPPERS COMPANY, INC. 


) Chemical Division, Dept. EW-54, Koppers Bidg., Pittsburgh 19, Pennsylvania 


a> 
konrens PENACOLITE® RESORCINOL ADHESIVES 


: == € The original waterproof, room-temperature-setting adhesives 


158 


Eddy and Penny Cliffs dams on the 
Clearwater River will “need federal 
financial assistance or a share of power 
from downstream dams” if they build 
the two dams. 

He termed present surveys of the 
proposed dams “office studies” but 
said the five firms, including WWP, 
soon plan to begin field studies. 

WWP, on its own, is continuing to 
study the proposed Noxon Rapids 
Dam in northwestern Montana on the 
Clark Fork River. If the dam is built 
Robinson said that “half the power will 
have been sold before it’s available.” 


Nebraska Power Dispute 
Moves Into the Courts 


A power plant controversy involv- 
ing the Nebraska Public Power Sys- 
tem and the Consumers Public Power 
District moved into the courts when 
the Platte County District Court in 
Columbus was asked recently for a 
declaratory judgment to determine: 

Whether NPPS could legally ad- 
vertise and put up for sale without 
budget board approval bonds to 
finance a new steam plant near Bea- 
trice, Neb., and whether Consumers 
can build its own steam plant with- 
out violating its cost-of-service con- 
tract with NPPS. 

The action was filed by the Custer 
Public Power District in conjunction 
with the Elkhorn Rural Public Power 
District, Franklin County Electric 
Membership Corporation, Twin Valley 
Public Power District, and the Wayne 
County Rural Public Power District. 

The 62 defendants named by 
the suit included: Consumers Public 
Power District; the Loup River Pub- 
lic Power District; Platte Valley Public 
Power District; Nebraska Public 
Power Budget Board; the Nebraska 
Public Power Planning Board; Ray 
Johnson, Auditor of Public Accounts 
of State of Nebraska, and all cus- 
tomers of Nebraska - Public Power 
System who are on a cost-of-service 
rate 

I. D. Evans, attorney for Custer, 
said the agencies named in the suit 
were not necessarily opposed to Cus- 
ter’s position. 

“The public power situation,” he 
said, “has been so confused for the 
past two years that it is my thinking 
that all parties will undoubtedly be 
relieved if this clarifies the situation so 
we may know where we stand on pub- 
lic power.” 
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The defendants were asked to reply | 
to the petition by May 17. 
Noting that the Omaha Public 
Power District was also named as a | 
party to the suit, Evans said there is | 
no controversy with the OPPD, but 
they have a cost-of-service contract 
comparable to the rural electric asso- 
ciations. The contract covers the de- 
livery of power in the Fremont area. 

Evans pointed out that the law re- 
quires all parties who might be af- 
fected by the interpretation of the 
court be named parties to the suit. 
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FINANCIAL BRIEFS 


Public Service Co of New Hampshire 
has received New Hampshire Public | 
Service Commission approval to pur- | 
chase the stock of the New Hamp- | 
shire Electric Co for an estimated 
$2,840,000 from the New England 
Gas & Electric Association . . . Ap- 
palachian Electric Power Co has re- 
ceived West Virginia Public Service 
Commission approval to purchase the 
distribution systems serving Mahan 
and Krebs in Fayette County from 
Christian Colleries for $4,400 and 
Mullinsville facilities from the Red 
Jacket Coal Co for $2,827. 
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SE pal 


Generator Neutral Lead 
Terminal Assembly 


the VITAL LINKS 


TO AND FROM YOUR EQUIPMENT o% 











STUD CONNECTORS 


Long Island Lighting Co is planning 
to sell $20 million of bonds and 
around 700,000 shares of common 
stock on a 1-for-8 basis later this year. 
Company may increase dividends. 


Investors Mutual, Inc, has purchased @ Royal Power Connectors have Silicon Bronze hex head bolts are 
4,200 common shares of Northern 


States Power Co, Minn., a New York 
Stock Exchange report shows. 


been produced in a wide variety standard for conductor sizes from 
of types and sizes for many years. 2” IPS and larger, and 500 MCM 
They are manufactured from high- and larger. Nested bolt heads 


Commonwealth Edison Co’s Chair- conductivity, high strength copper permit “one wrench” installation. 
man Willis Gale declined to make alloy. Multiplicity of point contacts Write for a copy of our new cata- 


any estimate of 1954 per share earn- 
ings before the New York Society of 
Security Analysts recently but said: 
“I do think I should correct any im- 
pression that our earnings may rea- 
sonably be expected to move into the 
$3 range in the near future.” In 1953 
the company earned $2.38 a share. 


develop the lowest resistance and log No. 12. You'll find it interest- 
highest pull-out strength. Y2-inch ing, useful and informative. 











4 Pant of the Arsenal of 
AMERICAN POWER 
PRODUCTION 


ee fanaa te CEUTA D Ie MT 


Pennsylvania Power & Light Co’s 


stockholders subscribed for 657,494 
shares of 704,917 shares of common INCORPORATED 
offered on a 1-for-7 basis at $39.75 a Peete Ale i ial le lcel: | ee ae 


share; balance 47,423 shares is being 
offered by First Boston Corp-Drexel 
& Co group, underwriters. 


Designers ond Manufacturers of Power Switching Equipment 
and Special Electrical Devices 
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JOINED for LIFE 


me LD YY) 


SERVICE 
CONNECTORS 


The choice of connectors is 
wide, but there's a big dif- 
ference when you choose a 
Dosson. Years of testing under 
the worst weather and corro- 
sion conditions give undisputed 
proof of Dosson’s permanent 
grip. Makes quick, simple, 
efficient connections for solid 
and stranded conductors in 
sizes No. 14 to 1000 MCM. High 
contact pressure between con- 
ductors assures maximum 
security ... eliminates mainte- 
nance, Check these important 
Dosson features: 
) High translation of torque by 

low coefficient of friction 

2) High contact pressure 

3) Free from vibrational loosening 

4) Withstands high tightening torque 

5) Maximum contact area 


6) Made of high strength 
“DURONZE” alloy 


7) Better conductivity 
8) High corrosion resistance 


9) Economical—usable over 
and over again 


10) Dossert precision-manufactured 


IN STOCK FOR IMMEDIATE ra 


p 
\ ) YEARS OF 


TEC H " ICAL 
DOSSERT REPRESENTATIVES IN PRINCIPAL CITIES 


I DISS AF 


MFG. CORP. 


249 HURON STREET, BROOKLYN 22,N. Y 


. 


PG&E Offers to Construct 
Power Phase of Trinity Plan 


Pacific Gas & Electric Co has of- 
fered to construct all power generating 
and related facilities in a proposed 
multiple purpose federal development 
of the Trinity River. 

The offer was made April 16 by 
Robert H. Gerdes, PG&E vice presi- 
dent and general counsel, at a hearing 
conducted in Redding, Calif., by a 
Congressional committee studying the 
proposed Trinity River project. 

Gerdes said the partnership between 
the company and the government 
would save the federal treasury a capi- 
tal outlay on project power features 
of about $40 million. The company’s 
annual payments for falling water 
would provide the project with an as- 
he said, and the com 
pany’s ownership of the power works 
would increase federal tax revenues by 
nearly $1 million a year and provide 
another $900,000 a year in taxes for 
local governmental agencies. 


sured income, 


Gerdes declared the company is pre- 
pared to make joint studies with any 
authorized agency to work out a part- 
nership arrangement. 

The proposed project was endorsed 
by California Gov Goodwin J. Knight, 
Rep Clair Engle, Clyde Spencer, Rec- 
lamation Bureau regional director, 
and State Engineer A. D. Edmonston. 

Only opposition to the Trinity River 
project was expressed by residents of 
Humboldt and Del Norte Counties 
who expressed the fear the develop- 
ment would affect their future water 
sources 

The proposed project calls for con- 
struction by the government of four 
power plants and transmission lines to 
Keswick switchyard, plus water stor- 
age and conveyance works. Total cost 
at $219 million, of which 
about $40 million is for power facil- 


is estimated 


ities 


D | ‘Partnership’ Project 


in California Endorsed 


Douglas McKay 
last month endorsed legislation author- 


Interior Secretary 
izing federal participation in another 
“partnership” project—this time for 
three power and irrigation dams on the 
Stanislaus River in California. 

Total cost of the project is estimated 
at $47,647,000 by engineers of the 
Oakdale and South Joaquin Irrigation 
Districts—the local interests that 


GUY GUARD 
TROUBLES 


lem te ES 4 


anand 


w Teh 


SLIP OVER 
tlt 3 


tN 3 
ars 


ATTACH 
get lg 


eT 

ee 
Guard 

that can't 
go wrong” 


Pat COSTS !/3 LESS 
MU) THAN METAL GUARDS 


NO MAINTENANCE PROBLEM 


FLEXIBAL Guy Gwords provide the flexi. 
bility thet yields with the blow and 
cushions the impoct Aluminum-painted, 
they increase the day and night visibility. 
Easiest guard to handle, simplest and 
quickest to install—by all odds safest in use, 
with a proven record of greatly reduced 
losses. Specify it for better appearance, 
greoter convenience, and major savings. 


Used and Praised by Constantly 
Growing List of Utilities 


Write for Free Sample and Prices 


TEN 
ay ana 
Nahe MIME d 
Teta e h 
Oma: 
eV att) 


IMMEDIATE 
DELIVERY 


SEE YOUR JOBBER OR WRITE TO 


§. E. OVERTON COMPANY 


SOUTH HAVEN, MICHIGAN 
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would build the three dams. McKay 
said federal financial help, covering 
both grant and loan, would be limited 
to $10,370,000—or less if money 
could be borrowed elsewhere. 

According to plans, the project 
would supply 230,000 acre-ft of badly 
needed irrigation water and would in- 
clude 81,500 kw of installed generat- 
ing capacity. But the principal flow of 
funds to repay loans would come from 
revenues for additional electric power 
that could be generated—as a result 
of the project—from two existing 
plants of Pacific Gas & Electric Co. 

PG&E has signed a contract with 
the districts to purchase the entire out- 
put of the new hydro stations and to 
pay for the benefits its present Melones 
and Stanislaus plants would derive 
from the project. McKay noted a haz- 
ard in the latter source of revenues: 
Federal Power Commission licenses 
for the Melones and Stanislaus plants 
expire in 1977 and 1985. 

Potential flood control benefits of 
the new reservoirs would form the 
basis for a federal grant. 

McKay sent his letter of endorse- 
ment to the House Interior Commit- 
tee. He recommended that the loan 
and grant be made permissive rather 
than mandatory, that negotiations for 
the loan be concluded before the loan 
is made, and that firm dates be fixed 
for payments to begin and end. 


Frobisher, Alcoa Asked 
to Make B. C. Hydro Study 


Premier W. A. C. Bennett of British 
Columbia has suggested to Frobisher, 
Ltd, and Aluminum Co of America, 
competitors for northern British Co- 
lumbia power sources, that they con- 
duct a full survey of hydroelectric 
potential in the vast hinterlands above 
Prince Rupert. 

This was the first public mention of 
a hush-hush meeting held in his office 
in March with the heads of the two 
rival companies. 

Premier Bennett said he suggested 
to both companies that they survey the 
power potential to see how the area 
could best be developed. 

Alcoa wants to use the northern 
Canadian waters to develop hydro- 


electric power for an aluminum 


smelter in Alaska. Frobisher plans to 
use the same waters for a huge hydro- 
electric metal refinery project within 
B. C. boundaries. 
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NOT ALL 


Air-Cooled Dry-Type Transformers 


are Underwriters Approved 


Check the “approved” power transformers in 
the Electrical Equipment List issued by 
Underwriters’ Laboratories 


The few makes which are on the 
“Underwriters’ Laboratories” list, in- 
clude Sorgel air-cooled transformers, 
which have been tested and approved 
under the “Reexamination Service” for 
more than 25 years. 

All Sorgel transformers are con- 
structed according to the latest Under- 
writers’ Laboratories standards. They 
also meet all the requirements of the 
A.S.A., A.I.E.E. and N.E.M.A. 
standards. 


Not Just an Ordinary Transformer 


In addition to being approved by 
Underwriters’ Laboratories, all Sorgel 
air-cooled transformers comply with 
the most rigid specifications of engi- 
neers and the electrical industry. 
That is why they are universally ac- 
cepted by discriminating engineers 
and users. 


Easy and Low Cost Installation 


All self-contained in a single unit. 
Three-phase transformers are also in 
a single unit, with simple connections 
to make. No _ separate mounting 
brackets or junction boxes to make or 
buy. Substantial wall brackets, with 
slots for bolts or floor mounting base, 
are an integral part of Sorgel trans- 
formers. Roomy connection compart- 
ment with wide choice of knock-outs. 
All transformers are equipped with 
solderless terminal lugs, and perma- 
nent connection diagram. 

Sorgel air-cooled transformers are 
so quiet in operation that there is no 
disturbing hum; therefore they can 
be installed in almost any convenient 
place inside of buildings, close to the 
load center. This results in shorter 
feeders, better voltage regulation, 
more efficient distribution, and lower 
wiring cost. 


Liberal Design for Full Rated Load 


Sorgel air-cooled dry-type transform- 
ers are guaranteed to carry the full 
rated load continuously, and are so 
liberally designed that they can safely 
carry an overload during an emer- 
gency. Quiet operation. 


Rugged Construction 


All fabricated steel frames and en- 
closures. No castings or flimsy en- 
closures that might be broken or 
damaged during shipping or handling. 


The Price Question 


Because these superior features cost 
more to incorporate in Sorgel Air- 
cooled transformers, our price may 
not always be the lowest; however, the 
little additional price you might some- 
times pay will be saved several times 
over in extra service and lower 
installation costs. 


A Perfect Partner for Substations 
Sorgel transformers can also be in- 
corporated in substations, complete 
with primary and secondary switch- 
gear. They are procurable with any 
make of switchgear, and from any 
substation manufacturer. 


Unmatched Experience Record 
The Sorgel Electric Co, has 40 years 
of continuous experience in the de- 


velopment, manufacturing, and ap- 
plication of dry-type transformers. 


Large Variety for Every Purpose 


These transformers are available in 
a large variety of sizes and types for 


every purpose. 4 Kva to 1,000 Kva 
single phase. 1 Kva to 3,000 Kva 
3-phase. All standard voltages, such 


as 120, 208, 240, 480, 600, 2400, 4160, 
1800, 7200, 13,200, and up to 15,000 
volts, and any intermediate or special 
lower voltages. 


Stock carried by jobbers in the following cities: 


Chicago, Illinois 
Cleveland, Ohio 
Los Angeles, Calif. 
Milwaukee, Wis. 


Rock Island, Il. 
Rockford, lil. 
Richmond, Ind. 
Omaha, Neb. 
Beaumont, Tex. 


Davenport, lowa 
Cedar Rapids, lowa 
Roxbury, Mass 
Buffalo, N. Y. 
New York, N. Y 


Consult the classified section of your telephone directory 


or communicate with 


SORGEL ELECTRIC COMPANY 


834 West National Ave., Milwaukee 4, Wis. 
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Check with Superior on 
improved, indoor-outdoor 


METER SOCKET BOXES 


@ For detailed 
CLP information on 
important features, 
services, sizes and 


prices, write to: 


PERIOFE 

’ 

SWITCHBOARD & DEVICES CO. 
CANTON, OHIO 


A subsidiary of 
The Union Metal Manufacturing Company 


..the PENGO safety 
TRANSFORMER GIN 


RUTTER DESIGN 


STRENGTH-WEIGHT RATIO 3 TIMES 
THAT OF STRUCTURAL STEEL 


Moisture proof! Will not absorb moisture even when 
abused. High electrical resistance — tested to over 100,000 
volts, and... 


STRONGEST Each Gin tested to 4500 Ibs. single line pull. 
LONG LIFE Nearly indestructible. Impervious to sun, heat, 
cold, water, oil, most acids, corrosion, rotting. 
EXCELLENT DESIGN Goes up the pole in one piece. Pivots 
for moving transformers from old pole, or installing bank of 
transformers. 
PECIFICATIONS 
Working load, single line . 2500 Ibs. 
_ co. (One-third more with double line) 
' PETERSEN ENG 1if. Length nso. ve ee y 3” 
' Clara, Co 
1 Santa Weight Sa le 
} Dept. EW 


Made by the makers of the World- 


he new Gin. Famous PENGO EARTH AUGER 


' t 
on 
; Transformer 


1 glas 
Name 
Address 


ENGINEERING CO. 
Santa Clara, Calif. 





Cromby Station 


(Continued from page 83) 


age control rather than tap changing 
under load. 


Structure and Conductors . . . Substa- 
tion structures for both the 66 and 
132-kv yards will be fabricated of 
8 and 10-in. steel pipes with 8-in. 
steel channel cross members, resem- 
bling somewhat the familiar twin-pole 
suspension structures of high ten- 
sion transmission lines. This new de- 
sign has proved to be an economical 
construction and has inherent safety 
features. The individual structures are 
isolated islands. It is not possible 
for men working on a de-energized 
structure to inadvertently move from 
this structure to an energized structure 
in an adjacent bay. 

Aluminum primary conductors are 
being used, and all connections ex- 
cept those made directly to equipment 
are welded with inert gas welding 
equipment. The 66-kv yard is the 
first installation of this type of con- 
struction on the Philadeiphia Elec- 
tric Co system. The use of aluminum 
conductors with welded connections 
has effected a saving of approximately 
35% in material and labor costs, when 
compared with conventional bolted 
copper designs. It is felt that this is 
a minimum and_ that _ increased 
economy will be experienced on fu- 
ture projects as design and construc- 
tion experience develops. 

The 33-kv substation supplied by the 
75-Mva banks serves as a subtrans- 
mission substation to supply distribu- 
tion and industrial substations in this 
section of the Schuylkill River Valley. 
This 33-kv substation is a 12-section 
ring bus with ten transmission lines 
The center section of this ring will 
supply the station auxiliary power 
buses, the sources from which the 
unit auxiliary equipment will be 
started. 


Auxiliary System ... All auxiliaries 
will have electrical drives (Unit 
Auxiliary Diagram) and motors above 
200 hp will be rated at 4 kv, those 
200 hp and below will be rated at 
440 v. 

The 4-kv cables will be installed in 
conduit. Cables of lower voltage 
ratings will be installed in transite 
cable trays. Metal trays have been 
used for this purpose in the past. Pre- 
liminary estimates of comparative 
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costs indicate that substantial sav- 
ings will be realized by this substitu- 
tion of transite for the metal trays be- 
ing used. 

The 4-kv station auxiliary and unit 
auxiliary buses will be interconnected 
by means of 5-kv non-segregated 
phase bus duct. By means of these 
bus ties the supply from the 12,500- 
kva station auxiliary bank will be 
available on any of the unit auxiliary 
buses to serve as a starting feed or as 
an emergency feed in event of loss of 
one of the unit auxiliary transform- 
ers. 

The 440-v buses will consist of load 
centers, each supplied from an asso- 
ciated 4-kv bus through a 4,160-480-v, 
sealed dry-type, nitrogen-filled trans- 
former. The load centers will serve 
large 440-v (50-200-hp) across-the- 
line, starting motors and miscellaneous 
feeder circuits through air circuit 
breakers and small 440-v motors 
through industrial type combination 
starters. 


Protection . . . Differential relays will 
be installed on the generators, high- 
tension bus sections, and main unit 
transformers. The high-tension bus 
sections will be provided with time 
delay overcurrent phase back-up pro- 
tection. Phase and ground back-up 
overcurrent relays will be provided on 
the generators and the associated 
transformers. 

The generator windings will be pro- 
tected by high-speed differential re- 
lays; an overcurrent relay will be in- 
stalled in the neutral connection. In 
addition, a reverse-power relay will be 
provided on each generator to pro- 
tect against overheating of reheat 
tubes in the boiler in case of loss of 
steam to the turbine and overheating 
of the low-pressure turbine section due 
to windage. 

Bus tie transformers will be pro- 
tected by differential relays with over- 
current phase and ground relays to 
provide back-up protection. 

Timing relays will be installed to 
protect against the possibility of a 
66-kv breaker failing to open when 
the associated protective relays have 
operated. These relays will clear 
after a definite time delay the proper 
bus section in the event of such failure 
of a breaker to operate. 

A public address system will be in- 
stalled in the plant, provided with a 
party line feature to supplement the 
dial type telephone system that is 
used at this plant. 
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Here’s how much more you get 
when you buy— 


ONAN Electric Plants 


HIGHER CAPACITY per pound 
of weight. A 10KW Onan 
weighs only half as much as 
other comparable units. 

























MORE OUTPUT per cubic foot. 
Onen units are compact, fit in 
small space, easily movable. 


UNIT-BUILT CONSTRUCTION 
Onon-built plants are direct- 
connected for permanent align- — 
ment, long life. 













SPECIAL ELECTRIC PLANT 
i ENGINES. Onan-built engines 
» have massive bearings and 
« other parts to assure durability. 


VERSATILITY. A wide variety of 
accessories such as skids, dol- 
liet, trailers, adapt Onan units 
to more jobs. 


MODEL SCW—5,000 watts A.C, 
48-HOUR SERVICE. Repair parts two-cylinder, air-cooled, gase 
and factory experts are close to oline powered. 


any port of the U.S. Many for- 
eign parts depots. 





... yet kilowatt for kilowatt, an ONAN costs 
you less than any other electric plant! 


ONAN gives you many advances in electric plant design, plus 
proved dependability on the job! You pay no premium for these 
Onan features ... in fact all the electric plants shown here are 
priced lower than other plants of similar capacity. 

The Onan line is complete, with scores of different sizes and a 
great variety of optional equipment, making it easy to pick just the 
right electric plant for particular jobs with savings in weight, space 
and operating expense. 

For any job requiring an independent source of electric power, 
Onan gives you greater all-around service and commute value 
too... measured either by first cost or in the long run, 


. -- Gasoline or Diesel-powered 
Air or water-cooled 


GASOLINE: Air-cooled—400 to 10,000 watts. Water-cooled—10,000 to 50,000 watts, 


DIESEL: Air-cooled—3,000 and 5,000 watts. Water-cooled—15,000 to 55,000 watts, 





MODEL 305CK—3'AKW AC, MODEL 5DORP—5KW A.C, Diesel MODEL 305P—3KW A.C. Diesel 
2-cyl. air-cooled, gasoline engine two-cylinder air-cooled. one-cylinder air-cooled, 


Write for specifications and descriptive folder! 


D. W. ONAN & SONS INC. 


8248 University Avenue S.E., Minneapolis 14, Minnesota 
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Waa 
TESTING 
ACCESSORIES 


Ale 
by Leading 
Utility Companies 


FIELD TEST 
SET 


This instrument is a simple, inexpensive, 
portable means 
current transformer installation may be 
avuickly checked for basic sources 

of trouble 


whereby the customer's 


= POTENTIAL SWITCH 
, for METER TESTING 


This is ao special form of the 
well-known snap action 
Micro Switch; needs only 6 
ounces of pressure to operate it; long 
lived modified to suit the requirements 
of manual control of rotating stendard 


potential 


INSULATION 
TESTER 


Developed in re 

sponse to the need 
for an insulation 
testing device that 
would have: maximum safety, instanta 
direct reading in 
megohms without calculations, ability to 


neous indication 


discriminate between a complete insulation 


breakdown and leakage through insula 
tion, portability and compactness 


‘# 8Op. 
~_ 


METER 
TESTING 
POWER 
~ SUPPLY 


The purpose of this apparatus is to furnish a 
stable and controlled source of single phase 
potential and single phose current for general 
testing purposes, together with means for od 
justing the phase angle so that power moy be 
supplied at any desired power factor, leading 
or lagging 


Write for Complete Information 


EASTERN Speciatty Co. 


PHILADELPHIA 40, PA. 


Aerial Cable 


(Continued from page 88) 


less congestion because of inherently 
compact 3-phase cable construction. 

5. Improved voltage regulation as 
a consequence of lower reactance. 

6. Elimination of insulator flash- 
over 

7. Reduced line maintenance in 
atmospheres because of 
chemically resistant cable sheaths. 

8. Greater flexibility, as the cir- 
cuits can be run from outdoor to in- 
door where beams and 
trusses Can act as supports. 


corrosive 


locations 


Construction Procedure The 
aerial cable is of the pre-assembled 
type. During installation, rings were 
spaced every 12 in. 


A messenger of 
¥Y2-in. extra high strength steel strand 
was installed. Cable on the reel was 
placed on jacks on a cable trailer and 
was pulled by either a tractor or truck. 

Ihe cable was placed in a 36-in. 
sheave riding the cable messenger. A 
truck with a winch preceded the cable 
trailer and, using the winch line, pulled 
the sheave along the messenger. A 
ladder truck followed closely behind 
the sheave, and a man on the ladder 
installed the cable hangers. 

At each pole, a second sheave was 
placed on the side where the cable 
was yet to be installed. With the sec- 
ond sheave, the operation continued 
while the first sheave was taken down 
to be used on the next span. While 
the sheave was being pulled between 
spans, the winch 
onto a drum. 

This worked smoothly 
and allowed the truck to be moved 
while the new sheave was being at- 
tached to each pole. The winch truck, 
cable trailer, and ladder truck moved 
in unison, and the job moved to its 


cable was wound 


procedure 


completion with reasonable speed. 

Splicing is step-by-step 
process. Time required for a splice 
was approximately 20 hr. 


always a 


Serving Large Homes 
(Continued from page 93) 
minutes 


total circuit 


of one 


Of the five circuits having 
outage times in 
hour, three more 
than 75 pole line miles of distribution 
and two about 35 pole miles of dis- 


tribution. 


excess 
contained 


The maximum circuit con- 


High V. 


CAUTION SIGN 


~ 


ALL METAL © 
NON.TILTING 
DURABLE 


0 
0 


Og 


For street and high- 
way use. 19” wide 
by 30” high. Sign 
plate 18” x 18” yel- 
low background 
with black letters 
- + + same reading 
both sides. Folds 
compactly for stor- 
ing. 


Write for Bulletin No. 25 


«PCD 


a ary”) ere aN all Industries 
ee eee ls ty 
2808 N. Fourth St., Philadelphia 33, Pa 


‘ 


RENGTH, ENDURANCE 
Hest the Test 


CRE 7 


IN THE FIELD as in laboratory tests 
. Crapo Galvanized Steel Strand 
proves itself capable of withstanding 
severe punishment. Steel’s inherent 
strength and durability are combined 
with definite economies in every size 
and grade of G@rapo Steel Strand. 
You'll find the heavy, ductile, tightly- 
bonded zinc coatings, applied by the 
famous @rapo Galvanizing Process, pro- 
vide lasting protection against corrosion. 
Contact your jobber of Crapo 


Galvanized Products or write 
direct for further information! 


INDIANA 


STEEL & WIRE COMPANY 
MUNCIE, INDIANA 
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tains 240.5 pole line miles of dis- 
tribution, the minimum 23.0 miles, 
and the average 70 miles. 

This utility is in a region of occa- 
sionally severe ice loading as well as 
wind and thunder storms. 
Cause of faults is given as 40% due 
to wind and weather, 13% to foreign 
objects and animals, 11% to accidents 
and collisions, 9% to equipment 
failure, and 27% to other causes. 


severe 


Conductors . . . Distribution circuits, 
having a normal peak load of 10,000 
kva at 13 kv and 18,000 kva at 23 
kv, require fairly large conductors. 
When the feeder is bare aluminum 
cable, the main part of it will be about 
as large as can be used on conven- 
tional overhead distribution materials. 

Laterals will be fused and will prob- 
ably consist of No. 4 or No. 2 ACSR. 
The main section will run 
through its feed area without reduc- 
tion in cross-section and terminate at 


heavy 


the end of one or more circuits from 
other substations, as present 4-kv 
radial circuits are arranged. 
The amount of power transferable 
from will be 
drop or 
thermal abilities, just as it is now on 
4-kv 
erating needs, the design will provide 
for transfer of from 20 to 100% of 


the normal peak circuit load from one 


circuit to another 


either by 


one 
limited voltage 


circuits. Depending upon op- 


substation to another. 


Fuses and Breakers... Large distribu- 
tion circuits will be adequately sec- 
tionalized with fuses so 
coordinated with the station breaker 
that the fuse will hold during a tran- 
sient fault but blow when the fault is 
prolonged. 


single-shot 


The greatest difficulty in achieving 
satisfactory performance of line fuses 
will probably be caused by the com- 
bination of high-fault 
breakers, 


currents and 
such as, the present 
distribution breakers rated at 8 cycles 
opening time. It may be overcome 
through reactors limiting fault cur- 
rent, a 


slow 


breaker which clears in one 
or two cycles, or a combination of 
the two. The high-speed breaker of- 
fers such advantages as reduced con- 
ductor heating, reduced conductor 
movement, smaller fuses for a given 
fault current or large substations for 


ELECTRIC 
CONTROLS 


MOTOR 


CONTROLS 


PROCESS 
CONTROLS 


Both A.C. and D.C. units can be engineered and 
built for engine generator manufacturers. Portable 
or fixed-installation models are available for indus- 
trial applications or to government specifications 


for military projects. 


Heavy-duty totally en- 
closed controls can be 
designed and fabricated 
for industrial, marine, 
power plant, machine 
tool and specialized ap- 
plications. Single or 
multiple motor control 
assemblies are produced 
to J.LC., NEMA, AIEE 
No. 45, U.S.C.G., A.B.S. 
or Lloyds specifications 
as required. 


All types of automatic 
control systems can be 
custom-built for indus- 
trial processes such as 
metal forging, oil 
refining, food process- 
ing. rubber com- 
pounding, water 
treating, etc. These 
units are designed to 
provide for control 
and/or recording of 
flow and time factors. 


Se 


UNIT SUB-STATIONS LAKE SHORE can supply a variety of 
switchgear utilizing pre-engineered standard components and appro- 
priate transformers to meet a wide range of requirements. Capacities 
range from 2400 to 14,400 volts and from 25 to 2,000 KVA. 


Write today for catalog e 


a given size of fuse, and reduced dam- 
age in the vicinity of fault arc. 


BEDFORD, OHIO 


* a 
AT ELECTRIC CORPORATION 
P 225 WILLIS STREET 
Pe oe 


* * 
ENGINEERS + 


Substations . . . Roughly, the spacing 
between 


DESIGNERS + FABRICATORS 


a ne <n clili l eail e i 


substations is a function of 
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KEES 


SOCKET 
METER 
COVER 


Fits all standard “S”’ Type meters 


Made from 16 gauge zinc-coated, rust resistant steel and 

finished in baked-on aluminum enamel, the KEES Socket 

Meter Cover is designed to prevent breakage of glass on 

socket meters and to insure long service in any climate. 
Outside diam.—8” and depth — 5%”. 
Metal cover is also reported to minimize 
damage from excessive current surge due 
to electrical storms. 


Write P. O. Box 528 for Free Electrical Catalogue 


F. D. KEES MFG. CO. Since 1874 


BEATRICE nd) 8S) YY 


WETER AND 
WSFORMER 


Work f TESTING 
or or 
experts, not y EQUIPMENT 


old timers. e ; 
Write today. TERMINAL BLocks 


NEW PARK AVENUE 
ae 


OSMOSE WOOD PRESERVING CO., INC. HARTFORD 
980 ELLICOTY ST., BUFFALO 9, N.Y Cc oO N N : 


SPECIFY | 


Grip- 1 ‘ian 


EXPANDING ae 


\ a ee 
GRIP-TITE MANUFACTURING CO a ll 


WINTERSET, IOWA Mt dt) eee ree ak: 


three costs; those of hauling power 
at distribution primary voltage, trans- 
mission, and the substation itself. For 
ideal conditions where load is per- 
fectly uniform in distribution, where 
loads are perfectly balanced, where 
there are no geographical or other 
barriers, and where every condition 
meets the assumption perfectly it can 
be shown that: 


kva = (Q( Ee)?” ( 


where Q is constant and is approximately 


1.00 for copper 
1.11 for ACSR 
1.26 for all aluminum 
D is load density — kva/sq mi 
Eis distribution voltage — kv 
e is base cost of substation* 
is annual charges on investment 
(decimal) 
is cost of losses — dollars/kw/ 
year 
c is cost of conductor — dollars/|b 
installed. 


Fig 6 is a plot of this equation for 
several base costs. Substation size is 
indicated as varying from 35 to 85 
mva at a density of 5,000 kva per 
square mile to 55 to 150 mva at a 
density of 25,000 kva per square mile. 
The actualities in practical distribu- 
tion tend to reduce the size of the 
substation from that based on ideal 
symmetrical conditions. But even the 
most pessimistic changes result in 
fairly large substations for densities in 
the range of 5,000 to 25,000 kva per 
square mile. 


Note: 

* Base cost of substation is that portion 
of cost article essentially does not vary 
with size,—that is a fixed amount per 
station. It is proper to include in this 
cost certain elements of transmission cost. 


Clark County PUD to Rent 
Portion of PP&L Lines 


Clark County, Wash., PUD com- 
missioners have approved an agree- 
ment with Pacific Power & Light Co 
for rental of part of PP&L’s transmis- 
sion lines in northern Clark County. 
This will enable the PUD to take 
energy from PP&L’s Yale Dam on the 
Lewis River, which is closer to dis- 
tribution area involved than Bonne- 
ville connects. 

Bonneville Power Administration 
will bill the PUD for the energy (ap- 


| proximately 2,000 kw) and credit the 


amount to PP&L’s account. The 
PUD will pay about $50 a month for 
use of the lines. 
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AGE FENCE“ 1883 


Received Since March 25 * AMERICA’S FIRST WIRE FENCE + 


Handbook of Fire Protection. By Crosby-Fiske- 
Foster Published by National Fire Protection 
Association, International, 60 Batterymarch St, 
Boston 10, Mass. 1560 pages, illustrated. Price 
$10.50. 


Chamber's Shorter Six-figure Mathematical Tables. 
By L. J. Cromrie. Published by Chemical Publish- 
ing Co, 212 5th Ave, New York. 387 pages. Price 
$6.50. 


Electronics: A Textbook for Students in Science 

and Engineering. By Thomas Benjamin Brown. 

Published by John Wiley & Sons, Inc, 440 Fourth 

aa" York 16. 545 pages, illustrated. Price 
50. 


Ten Founding Fathers of Electrical Science. By 
Bern Dibner. Published by The Burndy Library, 
Norwalk, Conn. 48 pages, illustrated. Price $1.00 


Sloctriont Contractor's Asnvel 1984. Edited by J. Ci, Why Settle i, 
osslyn-Stuart. Published by E. & F. N. Spon, Ltd, er. 

15 Bedford St, Strand, W.C. 2, England. 358 when PAGE 0 

pages, illustrated. Price 18s net. 


Basic Principles in Electrical Engineering. By |. H i i ion d b Pa e and made 
Child. Published by E. & F. N. Spon, Ltd, 15 Bed e Page Chain Link Fence, Penn y g 


ford St, Strand, W.C. 2, England. 112 pages only by Page, is quality controlled from raw metal to erected 
reen naey a fence. Whether you choose heavily-galvanized Copper 
Bearing Steel, or long-lasting Stainless Steel, or corrosion- 
resisting Aluminum, you'll have a rugged fence on sturdy 
metal posts deep-set in concrete. Choose any one of 8 basic 
Small Transformers and Inductors. By K. A. Mac styles, varied by heights, types of gates, posts, top rails and 
fedyen. Published by Chepmen & Hell, 37 Essex barbed wire strands for extra protection. And to be sure of 
a ce reliable workmanship your fence will be expertly erected by 
sa a specially trained firm. For helpful Page data and name of 
member nearest you... 


How to Make Special Coils 


Aim of this book is to present the 
general theory, design procedures, and W 1: samen miiiet iiacemniiiaa tas ‘ 
technic: ate ertaini small VLE to n Monessen, Pa. 
echnical data pe rtaining to small Atlanta, Bridgeport, Chicago, Denver, Detroit, Los Angeles, Philadelphia, 
transformer design. Its simple ap- 


New York or San Francisco. 
proach is in terms of one basic prob- PRODUCT OF PAGE STEEL & WIRE DIVISION OF AMERICAN CHAIN & CABLE COMPANY, INC. 
lem. Solution is achieved by equiva- 
lent circuits. 

The author’s methods forecast main san cli eta Pera 
features of design directly from re- » Benes 
quirements. This gives clear insight 
into the relationship of the various it | —. 
materials used in the transformer. Re- 
liable information about laminations, 
wire and insulation are included. 

Fundamental knowledge of elec- 


tricity and magnetism and of calculus “VOLT TELLING STATISCOPE”’ 
and vectors are essential. But with = protects worker 


these, a scientist or technician should . when held in any alternating electrical field. Indicates presence of voltage in AC and Pulsating 
be able to design and build transform- DC Circuits and in various electrical apparatus. . . . Pocket-size illustrated above, also in Station and 
ers and inductors for any specialized Overhead Extension types. Thousands in use. Order from Electrical Jobber. Send for new literature. 
application. It thus suits the needs 

of utility engineers who must occa- MINERALLAC ELECTRIC COMPANY 
sionally devise equipment for tests or MANUFACTURERS OF STATISCOPES, HANGERS, CLIPS, STRAPS, INSULATING AND CABLE-PULLING COMPOUNDS 
special system applications. 25 NORTH PEORIA STREET © CHICAGO 7, ILLINOIS 


; 
TN LATA A A QSNRUE NR 3 


4 
re 


SE RTT OR i a at ae 


Aids Electronic Instruction 


Electronics: A Textbook for Students in Science DISCONNECTING 

by Jon, Wiley & Sonn, Inc New York Tey 30 _ SWITCHES 

pages, illustrated. Price $7.50 Hook-Stick Operated by 
Scope of this book includes electron 


tubes, electronic conduction, emission, — diced ; 2 b © W E R Cc R A F T 


free ions, and control of streams of 2 RED MEET N.E.M.A, STANDARDS 
charged particles. Circuits are dis- | i Powercraft disconnects are built of bus bar 


ase Z - . copper for uniformly high conductivity in the 
cussed only as users of electronic de- Other POWERCRAFT Products current carrying path. Silver ball contacts 
vices. Other devices, such as crystal 


i t i? ise. Si » & 
5. , , , © Bus Clamps, Sewer Connedters assure ow ‘emperature rise mple rm 
rectifiers and transistors, in which 


locks. 
: ® Pipe Frame Fittings for 1'/,” 1.P.S. Pipe ; ' 
conduction does not follow Ohm’s law, | © tadeor and Outdeer Bus Supports © New catalog just off the press. Write for your 
are included. } copy. A few territories open to qualified manu 


Laboratory experiments form an in- | (onwET Sennth, 


tegral part of the book. The approach Powsncnart CORPORATION 2215 DeKAis ST., ST. LOUIS 4, MO. 


is quite academic. Knowledge of cal- ‘ eto Te 
culus is required. Since 1932 Phone PRospect 4532 
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Business Executives! 
_ Y Check These Questions! 


\ 


here was no time to slop, see? 


a She comes running out from 

behind this parked car right 
under my wheels. Her hair is in pig- 
tails, and with the sun shining on it, 
she might have been my kid. We got 
her to the hospital. It took 3 pints 
of blood to bring her around, All | 
have to do is remember the sound of 
those screaming tures and | know 


why I'm giving blood,” 

Yes, all kinds of people give blood 

i uck di ivers, office wo! ker 8, sales- 
men. And—for all kinds of reasons. 
But whatever your reason, this you 
can be sure of: Whether your blood 
goes to a local hospital, a combat 
area or for Civil Defense needs—this 


priceless, painless gift will some day 
save an American life! 


Give Blood Now 


CALL YOUR RED CROSS TODAY! 


NATIONAL BLOOD PROGRAM 


If you can answer “yes” to most 
of them, you—and your com- 
pany—are doing a needed job 
for the National Blood Program. 
k Have you given your em- 
loyees time off to make 
reer ylood donations? 

Has your company given 
any recognition to donors? 


Do you have a Blood Do- 
nor Honor Roll in your 
company ? 


Have you arranged to have 
a Bloodmobile make regu- 
lar visits? 


Has your management en- 
dorsed the local Blood 


Donor Program? 


Have you informed your 
employees of your com- 
pany’s plan of co-opera- 
tion? 


Was this information 
given through Plant Bul- 
~ letin or House Magazine? 


Have you conducted a 
Donor Pledge Campaign 
in your company ¢ 


Have you set up a list of 
volunteers so that effi- 
cient plans can be made 
for scheduling donors? 





Remember, as long as a single 
pint of blood may mean the dif- 
ference between life and death 
for any American ... the need 
for blood is urgent! 
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(Used or Surpl 
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No Upkeep Cost 


When You 
Use Premax 
All-Metal 
Markers 


The first cost 

(less than sten- 

ciling) is the 

final cost when 

Premax Stamped and Embossed 
Metal Markers are used — because 
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weather, install Premax Markers. 
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Construction & Maintenance 


Transmission — Distribution-—Communication Lines 
Substation, Radio and Television Towers 


48 Griewold St Binghamton, N. Y. 


Management 
Appraisals 


Designing 
Testing 


Construction Financing 


FORD, BACON & DAVIS 


Engineers 


DESIGN ¢ CONSTRUCTION 
VALUATIONS * REPORTS 


New York ¢ Chicago « Los Angeles 


GILBERT ASSOCIATES, Inc. 


Engineers © Consultants © Constructors 
Keading, a 
Engineering and Design ¢ Construction Supervision 
Industrial ¢ Sanitary ¢ Safety 
Chemical Laboratory Bervice 

Business and Economic Research 
Industrial Relations ¢ Purchasing 

New York Philadelphia Washington 

Nome Manila Medellin 


HARZA ENGINEERING CO. 


Consulting Engineers 
Calvin V. Davis E. Montford Fucik 
Richard D. Harza 
Hydroelectric Plants and Dams 
Transmission Line 
Flood Control, Irrigation 
iver Basin Development 


400 West Madison Street Chicago 6 


HOOSIER ENGINEERING 
COMPANY 


Erecting Engineers 
Transmission Lines, Substations 


1384 Holly Avenue, Columbus, Ohio 


JACKSON & MORELAND 


Engineers and Consultants 


Design and Supervision of Construction 
Reports» Examinations-- Appraisal 
Machine Design—Technical Publications 
New York 


THE KULJIAN CORPORATION 


Engineers - Constructors Consultants 


Power Plant 
Specialists 


Utility - Industrial - Chemical 


1200 N. Broad &t., Philadelphia 21, Pa 


LARAMORE and DOUGLASS, INC. 


Consulting Engineers 
Power Plants 


Distribution 
Appraisals Rates 


Transmission 
Design Reports 


79 Kast Adams Street 
Chicago &, Illinois 


Peter F. Loftus Corporation 


Engineering and Architectural 
Consultants and Designers 


First National Bank Bidg., 
Pittsburgh 22, Pennsylvania 
Cable Address—"‘LOFTUS Pittsburgh”’ 


Inspections 
Cost Analysis 
Investigations 


N. A. LOUGEE & COMPANY 


Engineers and Consultants 


REPORTS APPRAISALS 
DEPRECIATION STUDIES RATE CASES 
BUSINESS AND ECONOMIC STUDIES 


120 Broadway New York 


LUCAS & LUICK 


Engineers 


DESIGN, CONSTRUCTION, SUPERVISION, 
OPERATION, MANAGEMENT, APPRAISALS, 
INVESTIGATIONS, REPORTS, RATES 


231 8. LaSalle St., Chicago 


LUTZ & MAY 


Consulting Engineers 
STEAM, GAS & DIESEL POWER STATIONS 
PUMPING PLANTS—ELECTRIC SYSTEMS 
REPORTS—DESIGN—APPRAISALS 


1009 Baltimore Kansas City 6, Mo. 


CHAS. T. MAIN, INC. 


Engineers 


Electric, Steam and Hydraulic Projects, 
Investigations, Reports, Designs and 
Appraisals 


Chamber of Commerce Building 
80 Federal St., Boston 10, Mass. 


MINER and MINER 


Consulting Engineers 
Incorporated 


Greeley Colorado 


PIONEER SERVICE 
& ENGINEERING CO. 


Consulting and Design 


Engineers Purchasing 
Specialists in Financing 
Accounting and Other Operations 


231 So. La Salle St Chicago 4 


Recording & Statistical Corp. 


BILL ANALYSIS—CONSUMPTION 
STUDIES 


THE ONE-STEP METHOD 
(exctusive with R&S) 


100 Sixth Ave. WOrth 6-2709 New York 13, N. Y 


REIS & CHANDLER, INC. 


ADVISORS TO UTILITIES 
Financing—Rate of Return 


30 Vesey Street, New York 7, N. ¥. 
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PROFESSIONAL 
SERVICES 


SANDERSON & PORTER 


Engineers and 
Constructors 


New York 


Chicago * San Francisco 


SARGENT & LUNDY 


ENGINEERS 
140 South Dearborn St 


Chicago, Ill. 


F. W. SCHEIDENHELM 


Consulting Engineer 


Hydraulic Engineering, Hydro-electric Development, 

Water Supply, Flood Control. Engineering Problems 

relating to Water Rights and Water Power Law. 
Appraisals. 


60 Church Street, New York 7, N. Y. 


F. A. TUCKER, INC. 


Contractors—Engineers 
specialize in 
Distribution - Transmission - Telephone 
lines - Maintenance - Roads - Bridges 
Dams 


Main Office—88% Center Street, Rutland, Vt. 
Branch Office—120 East 3rd St., Charlotte, N. 


UTILITIESLINECONSTRUCTION 
COMPANY, INC. 


Construction and Maintenance 


Transmission - Distribution 
Bleetric and Telephone Lines 
Consultants 


606 York Road Jenkintown, Pa. 


THE J. G. WHITE 
ENGINEERING CORPORATION 


Design « Construction « Reports « Appraisals 


80 Broad Street, New York 4 


ce 
By reason of special training, 
wide experience and tested 
ability, coupled with professional in- 
tegrity, the consulting engineer brings 
to his client detached engineering and 
economic advice that rises above local 
limitations and encompasses the avail- 
ability of all modern developments in 
the fields where he practices as an ex- 
pert. His services, which do not re- 
place but supplement and broaden 
those of regularly employed personnel, 
are justified on the ground that he 
saves his client more than he costs 
him.” 
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TECHNICAL LITERATURE 


COPPER CLAD LAMINATES 
Standard 11-12-1953, “Standards for 
Copper Clad XXXP Laminates gives 
thicknesses, tolerances finish, bond 
strength, and heat resistance for copper 
clad laminates intended primarily for use 
in etched (printed) circuits. National Elec- 
trical Manufacturers Assen, 155 E. 44th 
St, New York 17, N. Y. 


NEMA 


UNSOLVED PROBLEMS—A 20-page 
booklet, “Some Unsolved Problems,” lists 
current problems in many fields, as re- 
ported by various ASTM committees, 
where more research and basic knowledge 
is needed. American Society for Testing 
Materials, 1916 Race St., Philadelphia 3, 
Pa. 


WOOD POLES—A 20-page brochure tells 
the story of this company; its growing, 
harvesting, and preserving of wood poles; 
and its fire fighting equipment and testing 
laboratories. Also included are relative 
excerpts of ASA standards and specifica- 
tions on poles. Gulfport Creosoting Co, 
Gulfport, Miss 


MAGNETIC FIELDS—National Bureau 
of Standards Applied Mathematics Series 
88, “Magnetic Fields of Cylindrical and 
Annular Coils,” 29 pages, gives formulas 
for the axial and radial components of 
magnetic field at any point in space of a 
eylindrical or annular coil carrying an 
electric current. Price 25¢. Superintendent 
of Documents, Washington 25, D. C. 
CHROMIUM - MOLYBDENUM STEELS 
AT HIGH TEMPERATURE: This 212 
page “Report on the Elevated-Tempera- 
ture Properties of Chromium-Molybdenum 
Steels” gives a graphical summary of 
elevated-temperature strength, elongation, 
stresses for rupture, creep rates, and other 
data for various compositions of chro- 
mium-molybdenum _ steels. Price $4.75, 
heavy paper cover. American Society for 
Testing Materials, 1916 Race St, Philadel- 
phia 3, Pa. 


BRUSH CONTROL—A 10-page reprint, 
“Brush Control in Southeastern New 
York: Fifteen Years of Stable Tree-less 
Communities,” discusses conversion of 
fire lanes (by selective application of 
herbicidal spraying) to a permanent low 
cover vegetation requiring a minimum of 
maintenance. Dept of Conservation and 
General Ecology, American Museum of 
Natural History, Central Park West at 
79th St, New York 24, N. Y. 


WATTHOUR METER—Bulletin 210, 16 
pages, contains complete technical data 
on a new single-phase watthour meter, 
Type J2. Sangamo Electric Co, Spring- 
field, Ill. 


MECHANICAL MEASUREMENTS—Vo!l 
ume 5, No. 1-2 of the HP Journal, 4 pages 
covers measurement of operating time of 
high speed clutches, rpm, relay operating 
time, and other time measurements by use 
of electronic counters Hewlett-Packard 
Co, 395 Mill Page Rd, Palo Alto, Calif. 


MICA—A 1-page bulletin of the Mica-Re- 
view, No. 3, covers grading of uncut mica 
for size. Mica Fabricators Assn, 420 Lex- 
ington Ave, New York 17, N. Y. 


“Ss” MONEL—A ‘7T-page booklet, “Eng! 
neering Properties of Cast “‘f Monel,” 
gives complete data on this alloy which 
has unusual strength and hardness up to 
1,100F, in addition to general corrosion 
resistance of Monel. International Nickel 
Co, Inc, 67 Wall St, New York 5, N. Y 


SILICONE INSULATION — A _ 32-page 
catalog gives technical data on silicone 
materials for high-temperature, Class H, 
electrical insulation. Silicone 
resins adhesives compounds pastes 
grease, and bonded mica and glass are in 
cluded. Insulation Manufacturers Corp 
165 W. Washington Blvd, Chicago 6, Il! 


varnishes, 


State Co-op Group Alters 
By-Laws to Retain Amend 


Colorado Association of REA Co- 
operatives at its semi-annual meeting 
in March amended its by-laws to 
permit Louis Amend to continue as 
president after he had been defeated 
for re-election as a director of his own 
local association. 

Amend, president of the state as- 
sociation for six years, is chairman of 
the Missouri Basin Association of 
REA Cooperatives which was organ- 
ized to combat the power criteria an- 
nounced last fall by Secretary of 
Interior Douglas McKay. 


Defeated in February ... Amend was 
defeated in February for re-election 
as a director of the Southeast Colorado 
Power Association, the state’s largest 
REA cooperative. Amend and four 
other incumbent officers were ail de- 
feated for re-election in voting decided 
by proxies. There are 6,417 members 
of the association in 13 southeastern 
Nearly 2,400 
members were represented in attend- 
ance or by proxy at the annual elec- 
tion. 


Colorado counties. 


James P. McKeever of Holly, a 
leader in organizing the proxies, was 
elected president of the local coopera- 
tive association to replace Amend. 
McKeever declined to comment on 
his reasons for seeking the defeat of 
Amend, a resident of Rocky Ford. 

The state association amended the 
by-laws at a closed meeting in Den- 
ver. It was reported the Southeast 
headed by McKeever, 
did not participate in the voting for 
the change in by-laws. 


Association, 


Change Not Opposed . . . However, 
it was reported the Southeast group 
did not actively oppose the change. 
The former by-laws stipulated that 
any officer of the state association 
must be a member of the board of 
directors of his local association. 

The change not only permits Amend 
to serve his term that expires in Sep- 
tember, 1954, but it makes him eligi- 
ble for a seventh term as _ state 
president. 

While McKeever would not com- 
ment at the change in administration 
of the Southeast association, he and 
other members of the new board of 
directors adopted a policy statement 
making it clear there was no criticism 
of the 


association’s management 


They planned no personnel changes 
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SEARCHLIGHT SECTION 
ay ad 11 pee Td 3 - OPPORTUNITIES . oa been ee 137 Ve 


POSITIONS OPEN Borough of Schuylkill Haven, 


Pa. has ceased generating 
power and now purchases. 


for 
RATE ENGINEERS DESIRES DISPOSE 


Large established New York consulting firm has BY PUBLIC BID 


openings for Rate Engineers experienced in all 


———_, ON JULY 19, 1954 
Sirommmsen sopamanttes Seas bordiayecten ALL ELECTRICAL 


iain teein-et Cait ditiiings GENERATION EQUIPMENT 


Please oy a eetadinn eupatenes, 
————— including one 2000 KW and 
P-2392, Electrical World one 1250 KW generators 
330 W. 42 St., New York 36, N. Y. three boilers and auxiliaries. 


Pressure 350 PSI Temperature 650°F 2300V 


Openings for List equipment and terms sale may 


ELECTRICAL ENGINEERING | | 10 cranes inom 
DESIGNERS and DRA 
PUBLIC UTILITY Eee BOROUGH MANAGER 


Experienced in Power Wiring and Indus- 


SYSTEMS & trial Lighting Layouts, Application of Elec 39 Dock St. Schuylkill Haven, Pa. 


trical Controls and Equipment on Plant Ap 


paratus, Drives, etc. 

METH > ‘ . DISTRIBUTION ENGINEER Married man 
For large Chemical Manufacturing Concern with E.E, degree preferred, Will also con 
located in Central N. Y. sider man 25-30 with good knowledge of elec 


Est blished N York i 1 d tricity and suitable utility experience who can 
a a ee eee cn CR Submit Complete Resume—Education, Ex learn rapidly and will apply himself. Salary 


sulting firm has openings for men experi- perience and Salary expected. commensurate with qualifications. A good op 


ili portunity for the right man Location east 
enced in utility systems and methods. P-2445. Electrical Work north central. Write Box P-2504, Electrical 


° . . es i an World 
Applicants must be interested in training 0 W. 42 St., Nev 6 
and development for work in the study, de- SELLING OPPORTUNITY OFFERED 
sign and installation of ELECTRONIC eee spares 
; i } SALES AGENT now calling on wholesale dis- 
DA TA PROCESSING systems = accounting REPLIES (Bow No.) iddress to office neares tributors of electrical and allied products 
and related helds. NEW YORK 330 W ,2nd St $6) servicing large installation contractors and in 
CHICAGO 520 N Michigan ve ( dustrial users of High Voltage Cable Equip 
Write giving experience, SAN FRANCISCO: 68 Poat St f ment. New item, Large volume potential. No 


ynall aluminum products manufac 
oge, ecrninags, etc. tionally known a 
o sity turer Protected territory commission basis 


P-2326, ELECTRICAL WORLD Advise full particulars, items now carried and 
330 W. 42 St., New York 36, N. Y. POSITIONS VACANT territory covered. Replies held confidential 


RW-2535, Electrical World 


POSITIONS WANTED 
y LECTRICAL Design Engineer 
ELECTRICAL ence in the design and testing of light duty would like operating Job. in central or sub 
aie : ; se er Sad eee ; ve is ae station. PW-8267, Electrical World 
ENGINEER om & re I r olts to 1 T 8 an exceptional 


an engineer capable of produ ELECTRICAL ENGINEER with years con- 


: imple and pract il designs for low volume struction and utility experience available for 

oductioz Advancement es assured and ¢a issignment. Capable of design and estimating 
ur f ve rhe position is permanent witl for industria installations, lin onstruction 

1 ef l ied small manufacturer in Indiana Desires position requiring initiative and respon- 


; educat reference as re sibility PW-2071, Electrical Wor 
@ Experienced in inventory of telephone cent photo if Nt we e 
621 lectrica orld SEPT CORN TAGE : . a 
and electric property, preferably with OFFICE MANAGER, 14 years REA experience, 
Certificate of Proficiency in FPC Accounting 
knowledge of Radio Equipment desires position with progressive organization 
Age 34—-Wife and two children. Contact Box 
. ON GINEER rw mpe ow -2 setri r 52 " 
@ Submit resume of education, experi See sane a . : c - I a I Pv 2494 Electr cal World, 520 N. Michigan 
it experiences ra e Elect il Engi Ave vicago 11, I 
ence, age, and salary requirements neers, with approximately 10 years experience 
a ; esign, operation and maintenance of ELECTRICAL ENGINEER, B.S., age 25, mar 
P-2457, etrica orld ‘ facilities in established ray aly « ried 2 years installation and testing of 
1 located South America switchgear and controls, 1 year system studies, 
experience : ersonal industrial relay engineering. Will locate any 
Electrical World where. PW-2563, Electrical World. 


ted 
ar é < 


GRADUATE ENGINEER Five years expe- 


rience electric distribution. Desires connec 
WANTED SUPERINTENDI ‘ ; 


‘ . stab] a tion with medium size municipal P. & I, in 
rapidly growing utility ray r re easte U. 8 *W-2335, Elec ical Wo 
YOURS ELECTIOCAL ERUGINEER [wcrnbely, Sromens Stultz in Brasil requires camera U. 8. PW-#986, Blectrical World. 
POR SYSTEM PLANNING AN exe Department of 1 5. or large oi ’ 
RBLAY WORK IN GENERAL OFFICE ‘cticat’ Public UUility. to supervise Meter SELLING OPPORTUNITY WANTED 
eps ments several operating ompanies 
CENTRAL ILLINOIS PUBLIC SERVICE CO. zle man preferred as considerable traveling MFG. AGENT in Phila-Baltimore seeks switch- 
SPRINGFIELD, ILLINOIS nvolved Reply giving resume education, ex gear transformer control and associated 
ATT: ELECTRICAL ENGINEER yerience, and personal data, Box P-2482, EBle« lines for industrials and utilities RA-2553, 


al World Electrical World 


May 3, 1954 @ ELECTRICAL WORLD 





RE-NU-BUILT 
GUARANTEED 


ELECTRIC POWER 


EQUIPMENT 


MOTOR GENERATOR SETS 
3 ph., 60 cy. 
DC! s pc 
Make Suess Volts Volts 
G.E 514 600 4000 /13200 
G 450 250 ‘300-2300/ 4600 
514 600 6600 / 13200 
666 25 cy 11000 
600 


115 


FnprRsenerrt 


2300/4150 
2300 /4600 
2300/4150 
25/250 2300 
440 
G.E, 720 3 2300 


ru RBO GENERATORS 


ake Desc. 

4000 a E. Condensing —425 Ibs 750° 
F.T.T.—Surface Condenser 
3/60/2300-4000 v_ with exciter 

1000 G.E Non-Cond—190 ibs-2400-3-60 

1000 Moore Condensing — Extraction — 190 
Ibs., 2400-3-60—Surface Cond 

GE Condensing —265 Ibs., 440-3-60 
Bullt 1944 

Moore Non-Cond—150/200 Ibs., 5/35 
ibs. B.P., 480-3-60 Dir. Conn 
Exciter 

G.E Non-Cond at 175 Iba., 10 
Ibs. B. P., 480-3-60 


FREQUENCY CHANGERS 
Qu.Kva Make Cycles Voltages 
113900 Whse, 60/25 13200 x 13200 
1—3750 G.E. 60/25 4150/2400 x 2400/4150 
1—3125 G.E 25/60 4150/2400 x 2400/4150 
2—2500 G.E 25/62 % 2300 x 4160 
1—1250 G.E 25/58.3 4400 x 2300 
1—625 A.C 25/60 11000 x 2300 


, TRANSFORMERS 60 Cycle 


KV Make Voltages 
l 
1 


ABAAAAAA 


2SESOZOO 
§ 


5000 W hse oe 3 33000x26400/13200 

2500 Whse. OI8C 3 26400/13200 x 480 
3—2000 G.E HVDDJ 1 66000 x 13800 
11500 G.E HT 3 13200 x 2300 
$—1250 GE HVDDJ 6600/550 
3-—-1000 GLE HVDDJ 1 2200/4380 


BELYEA COMPANY, INC. 


51 Howell Street, Jersoy City 6, N. J. 


OPPORTUNITIES! 


in 


New and used equipment recently 
released from service by a num- 
ber of electric and gas utility 
companies 
Fi al 
POWER PLANT EQUIPMENT 
CONSTRUCTION EQUIPMENT 
SUBSTATION EQUIPMENT 


TRANSMISSION LINE 
MATERIALS 


a 


Send for new list, . . . to 


EBASCO SERVICES INCORPORATED 


(APPARATUS EXCHANGE) 
Two Rector St., New York 6, N. Y. 


WORLD'S LARGEST INVENTORY 


S ap B 


MOTORS—GENERATORS—TRANSPORMERS 
New and Gvorenteed 
1H.P. t© 2500 H.P. 


ELECTRIC EQUIPMENT CO. . 


P.O. BOX 51, ROCHESTER 1, N.Y. 
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SEARCHLIGHT SECTION 


DIESEL POWER 


IMMEDIATE SHIPMENT 


e PURCHASE OR RENTAL 
UNIT CAPACITIES—10 TO 2475 KVA 
A.C.—50 AND 60 CYCLES 
@ ALSO D.C. UNITS 


4 PARTIAL Lisvnes o fe WNVENTORY 
HP 
SEH-8 685 7) E erect! Rand 
38D 1600 r 3 dwip 
16-278A 720 Enterprise 
12-567 1080 300 General Motors 
EE-8 1000 General Motors 
8-278A 750 20 Worthington 
General Motors 8-567 720 Ingersoll-Rand 
Alco 6-124x13T 750 600 Buckeye 
Worthington DD-8 700 360 General Motors 
Sterling VDs-8 600 General Motors 


A. G. SCHOONMAKER COMPANY, INC. 


DIESEL DIVISION, 50 CHURCH ST., NEW YORK 7, N. Y. 


apeaeeeeeh 
Szsss= 


S855 


7 
: 


i—1000 KW Whse., . ° 

t— 200 KW Whee., , 900 RPM. 

i -E., 126/250V. FA RPM, 2300 ye. 
-E., 250V. 900 RPM. 2300V. Syn. 

ING MOTORS 

, & 1200 RPM 2400 V. 


TTTTTTT 
SS3S282 


&<<<<<<< 
S>>>>>Pr>> 


SYNCHRONOUS MOTORS 
P., Elec. Mach., 720 RPM. 3 Phase 60 
5; ee T E F Cooled Outdoor service, 
1800 RPM. 220V. 3/60. 
fit Finer 360 RPM. 440V. 3/60 


—-TRANSFORMER 


BOUGHT AND SOLD 


We carry a large stock of rebuilt and guaranteed transformers, and invite your 
inquiries. 


x= PRRAARAAR 


ane 


i— 150 
2— 150 HP 


Custom-built transformers and coils manufactured to your specifications. 


Expert Repair Service—all makes and sizes of transformers rewound, repaired and 
redesigned, Ask for our price schedule. 


THE ELECTRIC SERVICE CO., INC. 


5331 Hetzel St. Cincinnati 27, Ohio 
40 Years’ Dependable Service 


FOR SALE vy] ] R E 
AT A SAVING OF 65% ELECTRICAL NT 
G. E. Mechanical Demand Meters, t 
PDE Ia er nc. OO eye win 1S aoe CABLE 
time interval for clock timing. 


Price: $85.00 ea. 4 —YOUR BEST SOURCE— 


G. E. Contact-making Clocks, type C-14 os for every industrial and power ap- 


licat 
for use with the above demand meters, . oa lenathe~—lene and short—rea- 
120 v. AC, 60 cyc. telechron motor op- sonebty priced meen 
: argest stock in Midwes 
erated. Price: $30.00 ea. i varnished cambric — leaded — neo 
Used but in good condition. prene ¢ 
Let us quote on requirements—send 


PHILA. TRANSFORMER CO. your inquiries 


2829 Cedar St. vw ve DELIVERY 


from stock 
TURBO GENERATOR we Sie ty nie" sarvtan 
Available Immediately ; Branch 


7500 KW G. EB Co. Houston—Yuken 5547 


180 P.8.L—625°F Total Temp. Les Angeles—D Unkirk 7-3285 
8 60 cycle 2300 volt : 


GOOD CONDITION as UNIVERSAL Wire and Cable Co. 


Union Electric Co. of Missouri N Clybourn Ave., Chi ‘4, 1M, 
315 WN. 12th Bivd. St. Lewis 1, Mo. drstecte 7-4777 Code: UNIWIRE 





tute BRINGS SUBSTANTIAL SAVINGS 
to Class B’ and Class ‘H transformer makers... 


FROM THIS 
er 


TO THIS 


Clas ‘’B”’ 


transformer maker 
ae) el 
in weight with 
Quinterra Type 6 


ET: AE TP OIE 


FROM THIS 
ee 


TO THIS t 
bua, 2 

i 

j 


ae a a i la I RIB Aan 


Class “H’’ 


transformer maker 
saves up to 70% 
in weight with 
Quinterra Type 3 


—— 


. «. each using a different type Quinterra to meet his needs 


Tue two “before and after” photographs above do 
more than show what manufacturers can do when 
they employ Quinterra as layer insulation. They also 
demonstrate that the manufacturer is not limited to 
one type of this thin, flexible, purified asbestos 
insulation. Any one of several types will help him 
conserve materials, gain greater safety, raise over- 
load limits, decrease rejects, lessen production costs, 
and lengthen service life. 


For Class “B” operations, he can choose Type 6 

. the twin-ply Quinterra treated with polyvinyl 
acetate. It retains its dielectric strength of about 
300 VPM at temperatures above the Class “B” 
maximum of 130 C. Strongest of the Quinterras, it 
is made by combining and calendering two layers 
together into a dense, smooth-surfaced sheet. Its 
excellent tensile and bursting strengths enable 


assemblers to reach favorable production rates. 


ere max 


DHNE MAWYiLig 


And it also provides a large square foot per dollar 
coverage*. 


For Class “H” operations or for high processing 
and ambient temperatures, the manufacturer can 
choose single-ply silicone-treated Quinterra Type 3. 
Its dielectric strength of about 300 VPM is retained 
under continuous exposure to temperatures higher 
than 180 C, the Class “H” maximum. It also has 
good moisture-resistance, flexibility, and adequate 
physical strength for many applications. 


Each of these Quinterras is made of the same 
highly purified asbestos base sheet that has the 
inherent dielectric . . . and has a hole-free, closed 
structure. They differ only in the saturant used and 
in the number of plies. For further information and 
samples of Quinterra, write to Johns-Manville, Box 


60, New York 16, N. Y. No cost or obligation. 


preferable 
required 


',| Johns-Manville ELECTRICAL INSULATIONS 


Reevcrse 


May 3, 1954 @ ELECTRICAL WORLD 





Network Advantages for 
Heavy Load Density Areas 


“Sr sy? 4 
| 4 


Get the complete story on the advantage 
of Banked Secondary Systems from your 
nearby Allis-Chalmers District Office or write 
Allis-Chalmers, Milwaukee 1, Wisconsin for 
Bulletin 61B8054. 


> 


ACPB TRANSFORMERS MAKE SECONDARY 
BANKING ECONOMICAL 


You can distribute secondary loads and temporary overloads 
evenly and economically with ACPB distribution transformers. 
They permit bringing network advantages — improved service 
continuity, better voltage regulation, and less flicker from 120- 
volt starting loads — to heavy load density sections of urban 
and suburban areas. ACPB distribution transformers permit 
simplified paralleling of secondaries on systems fed by a com- 
mon primary feeder. 


Reduce total transformer capacity requirements. 
When ACPB transformers are distributing diversified loads 
efficiently, you can add capacity without increasing copper 
size. All you do is replace a transformer with one of a larger 
rating or add in another transformer of the same size to the 
circuit. Secondary fuses are completely eliminated. 


ACPB transformers are supplied as a package that includes 
built-in lightning and system protection. To give short circuit 
and overload protection — plus a means of sectionalizing sec- 
ondary faults — two internal low voltage breakers with sep- 
arate external reset handles are provided. Two signal lights 
give visible warning of breaker operation. A-435) 


ALLIS-CHALMERS 





13 years of light and power 


minus any sludge or deposits with... 


Oil troubles followed installation of a turbine at a large midwest institu- 
tion. Water couldn’t be separated out of the oil. Acidity was high. Sludge 
and deposits were heavy. Filters had to be cleaned frequently and, even- 
tually the whole system had to be cleaned 

Like other operators in trouble, the institution asked the advice of a 
Standard Oil lubrication specialist. He recommended a specific grade of 
Nonpareit Turbine Oil, a highly stable, additive-type oil with a distin- 
guished record for clean-system operation. 

NonpaArEIL completely eliminated the troubles. For 13 years there has 
been no need for shutting down the turbine to clean the oil system 
Centrifuging has been the only method of treating the oil. Acidity has 
always remained low—never over 0.09 mg. KOH/gm. When a new and 
larger (750 KW) unit was installed in 1947, outstanding past performance 
had sold Nonparet. into another job 

The Standard Oil lubrication specialist near you will be glad to show 
you lubrication records of Nonpareiru in installations similar to yours. In 
the Midwest, phone your local Standard Oil office. Or write: Standard Oil 
Company, 910 S. Michigan Avenue, Chicago 80, Illinois. 


STANDARD OIL COMPANY | STANDARD 


(Indiana) 


NONPAREIL 


TRADE MARK 


Turbine Oil 


Trouble-free operation is as- 
sured for the life of all turbines 
lubricated with NONPAREIL, 
With each fill goes a written 
guarantee that it will last as 
long as the turbine, and that 
the neutralization number will / 
never exceed 0.15 mg. 
KOH/gm. Where can you beat 
such a promise of product per- 
formance? 





